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ABSTRACT ' ' 

This , handbook has been designed as a teaching 
resource to be used in the development of student attitudes and 
competencies, reflecting an avar^ness of the environia.ent, and a 
motivation to work toward solutions to its problems. Listed 
activities are to be adapted to the abilities and interests of 
students, school locale, and teaching situation. Suggested exercises 
consist of air, noise pollution, soil,-rocks, minerals, ecosystems, 
trees, plants, marine and freshwater life, animals, population, 
energy, pesticides, land use, watershed management, private 
enterprise,* student needs and perceptions^, and solid waste. Each of 
the activities or encounters has objectives stated in behavioral 
terms. The rationale for- each undertaking is identified, with, needed 
materials and appropriate terminology. The environmental topics are 
divided into activities which call for some particular action oii the ' 
part of students (i.e.^ observation, collection, identification, 
comparison, discussion, etc.). Appraisal activitijes are suggested for 
teachers to determine the extent of learning which has occurred. The 
encounters have been made as flexible as possible to give them the 
greatest utility. They are designed to be implemented in one or more 
of the curricula^ areas, and suggestions for integration are 
provide^d. Printed and audiovisual materials are also listed. (BP) 
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INTRODUCTION 

HOW TO USE THE HANDBOOK * 

• Like other nations, the United States has reached a crisis in environmental management and 
there is an urgent need for both adults and students, to understand the nature of this crisis. 
There is an efqually critical need to reassess our economic and social values and to improve 
our present environmental management efforts. 

The issue is clear. Man is a threatened species. No longer can he pack his belongings and 
escape to primitive unsettled areas to begin anew. He must accept himself part of ah 
ecosystem and learn to manage his environment in a manrier that will enable him to survive ^ 
and- provide opportunities for future generations. 

The role of environmental education is to help students develop ao awareness about the^ . 
environment that will niotivate them to work toward solutigns to the most urgent problems. 
Only in this way carv we be assured of maintaining a society in which every individual 
interacts with his environment in a way that will advance human welfare. 

This haijdl^ook is a resource to those interested in the development of attitudes and 
competencies useful to man's quest for a quality environment. It should be regarded 
primarily/as a guide. Activities suggested in it should be used or adapted according to the - 
abilities/and interests of -the students, the lo\^e of the school, and the particular . 
instructional situation. 

THE ENCOUNTERS 

Tho encounters, using authentic or simulated situations which are often interdisciplinary in 
nature, are designed to assist teachers in providing instruction in environmental education. 
Selected activities may be an integral or supplementa^y part of a social studies, language arts, 
fine arts, or mathematics program. Many activities suggest the outdoors as a **classroom" 
which will stimulate students to become better acquainted with the natural world and the 
^ problem^ man faces in adapting industrial and urban society to its ecosystems. 

OBJECTIVES 

Every encounter has identified objectives stated m behavioral terms, and their attainment is 
the primary purpose of the program. Every effort should be.made to assess the degree to 
' which students can gerform the specified tasks. Appraisal activities are suggested to help 
teachers to determine how much learning has taken place. , 

There is another set of objectives which have not been identified. These are the attitude's and 
vahies that motivate an i^dividu^J to -behave in the interest of the general welfare. It is 
reasonable to expect that such respt)nsible attitudes will grow as the student's level of 
awar^ess is raised. While behaviors indicating such attitudes will be difficult to measure 
accurately, they will nonetheless be apparent to the perceptive teachei* 

UNIQUENESS OF ENCOUNTERS 

Whenever possible, the emphasis of the encounters is student involvement -with real 
situations. It is recognized that this kind of instruction often does not move as rapidly as 
does instruction which utilizes packaged information. However, the authors believe such real 
encounters, ajj proposed herein, afford the student a 'deeper, personally more meaningful. 
' learning process, v . * . - 

A second Trequent emphasis of the encounters ^s open-endedness. Data and other 
information are collected by the student with -the expectation that he will assume 
responsibility for decision making. This procedure, expecting students to make value 
judgments, is consistent with the belief that students should develop learning skills and make 
intelligent decisions based on validated information. The quality or 'nature of the 
information may not be sufficient to make final decisions. In that case, instruction should 
emphasize the tentatiVeness of such decisions? - 

CURRICULUM RELATIONSHIPS 

Environmental education should' not be a separate curricular area. Understanding the 
relationships betweeq, individuals and natural and man-made environments is part ^ 
everyday living and .as such could ^e included in all curricular areas. This integration is 

' ; ' " ' ^ .... 

• » ■ * 



accomplished in two ways. First, every encounter is designed to fit one or more of the 
estabhshed curricula^ areas, such as social studies, language arts, or science. Second, some 
suggestions are given for integrating encounters into related areas. It is expected that 
teachers will use various means of adapting encounters to sufiject areas which interest them. 

The eTlcounters**are not arranged ty levels of difficulty. However, some of them are more 
adaptable to the lower than the upper grades. They have been rfiade as flexible as possible in 
order to give them the greatest utility. ^ - ^ 

Most oflhe 'encqunters"are accompanied by a list of appropriate terminology. Teacherjs are 
urged to introduce these and other terps as they occur during instruction. 



FOREWORD ; 

Oregonians have been endowed with an environment unsurpassed in beauty. Yet if we^are to 
continue to enjoy the- bounties of our state, we al! must practice environnjen^al citizenship. 
Our natural resources must be preserve(i; education can help us do it. • . 

Among its adopted instruction-related priorities, the Oregon Board of Education has 
included Adding the Fourth "'R"' -Responsibility , In part this Fourth "R" urges students to 
learn and to use constructive ways of iiving with their environment. Moreover, the ^oard has 
identified environmental citizenship as a part of Social Responsibility in the new minimum 
Graduation Requirements; school districts are now developing program goals, competencies 
y (cQurse goals), -and perfdrmance indicators to shape iheir'o.wn community's thinking about 
- what the outcomes of a *'survival level" en\^ronmental education should be. 

This handbook has been compiled as a resource for teachers who are planning learning 
activities to help our students help themselves. In time these students can thus help their 
own children. By so building together-by making learning a process, we can perhaps keep 
alive an Oregon environment with beauty unsurpassed. 



\J Jesse Fasoid 
SupeHntpndent 
- Public Instruction 
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MOVING AIR 



As a result of this encounter, tHe Student should be able to: - , ' ; . 

Identify the movement of objects such as flags, smoke, trees and clouds which indicate 
the presence of moving air. ^ , ' 

2. Construct a pinwheel and describe how air caiises'it to turn. — 

3. Demons^trate by using an electric fan that air carries SoHd particles. 

Because air is invisible^ it is necessary to detect its presence indirectly. Some ©fits propef ties 
can be studied by observing objects which are affected by moving air, 

wind direction air pollution 



air 



spray deodorizer 
handkerchief 
clean jar 
nails 
dowel 



p,aper streamers 
small paper plates 
plastic containers^ 
incense 
compass 

OBSERVING MOVING AIR - " \ ,: 

On a windy day hand out pape^r streamers Tell students that tliey are going' for a walk 
around the schoolyard. Stop in front'of the flag and ask students to observe ^and 4^i,scuss its 
movement. Ask if streamers are blowing in the same way as the flag, ^ ^ ^ 

Ask students to look aboyt to see if anything else is being moved by Wind-such as 
leaves, tree branches, clouds* smoke from chimneys. \p': v 



IDENTIFYIMG WIND DIRECTION > 



Construct paper piawheels and have students take them outside. Try to loSe jj[ spot on the 
school ground that, receives the most wind. Face in different direction^/-tb identify the 
direction the- 'wind js blowing. Name it by sighting a^- familiar landmarl?. tfslng 9 compass, 
identify direction from which the wind is coming and rep^a-t.periodically. 'Record the data, 
on a chapt. Help students draw conclusions from observations of wind dired^ion. Below are 
the steps for making a pinwheel . ' . * ^ | ' " 

M. Cut an SwnchsquaYeof'heavy paper. ' ' . i| : * , 

2. Draw 1-inch circle ill center of.f)^er and cut from corners to circle. , ' ^ 

3. Bend corners 1,2,3, 4, aver to center and insert straight pin through all ends. 

4. Pin to er«iser of pencil. . * ' ^ • , . ' 

- SCENTS IN^THE AIR ^ ^ ^ ^ ' ' ' - 

Bring incense and scented spray rdeodorizer to class. Without di^cus^n, burn some incense. 
Let the students make observations about it. Is.the smell pleasant or un^easant? Do they see 
smoke in the air? Wlio was the first^o smell it? Then spray some oU^e deodorizer anound 
the ;oom. Again invite observations. Instruct the students to lisf all 4he smells they 
encounier on the way home, at home, and on the way to school the next day. 
On the following day, list on the jpoard all student observations based on'the sense of smell. 
Classify them in sevgjral ways fplcasant, unpleasant, natural, man-made). It is not necessary " 
for all students to agree. Encourage therfi to defend their opinions. 

DETECTING AIR'POLLUTION 



I?&vp^r 



jfa^ten a clean handkerchief to^an outside windowsill. See I?&vp\dirty thi 
one day's time one we'^k's time. Discuss sources of air pollutioifer^: 



rty the handkerchief gets in 
serve and record sie 



nfnir pollntif>n siT^ ^l ^^^ ^^ 4iM '>f > '- iui , hi li Mings f^\A/inHnws__ 

OBSERVING RAIN ^ . 

If air is polluted, will rain pick tip^irt in the atmosphere? Have^ students collect raiA water in 
a clean jar and'observe for themselves. Would they drfnk rain wia^r without any treatment? 
Can it be strained wi*tli filter paper? , ^' 

Have the students construct a wind direction gauge and place it on the school ground in an 
unpro>tected spot. , * , ^ 

1 . Mount a t-bar into a base block. ' - ' ^ 
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Language Arts 



Fine and GrapHic 
Xrts 

' Music 



lution 



2,» Attach streamej-s (thin paper or plastic) along horizontal bac 

Hav^ e^ch student ideritify a way in which his family contributes to air polli 
exhaust,' burning trash) and make a poster or diorama of a constructive solution to this 

problem. * " ■ * " 

'i ■ 

CURRICULUM RELATIONSHIPS 

; '. : A , 

Write creative sentences and stories about the feel of the wind. Record data on ^harts 
compiled from activities. List observations using sense of smelL . , 

Construct pinwheels. Sketch trees in the wind. Make a poster, or dioralna of the solution to 
onQj^source of air pollution. 

SONGS ABOUT AIR AND WIND ' . 

-1 ^ . '■ : ; £ ' ^ 5 •> 

Watters, Lorrain E. Singing and Rhyming, Boston: Ginn Book Company, 1965-67. 

1 . Summer Breeze , " . . 

2. The Night Winds Lullaby ^ ^ - 

3. Wind in the Trees . , 

Watters, Lorrain E. The First Grade J^ok, Boston: Ginn Book Company, 1965-67, * . 

1. Little Red Le^s ' ' ' ' 

Berg, Richard C Musicyor Young Americans, New York: ABC Series Book 3, 1970. - , 

1 . My Kitg ■ . • ' . . ^ ^ , 

2. Miss Breeze / ^ . ' ' i " " . 

3. Sailing » ^ 

4. The Wind Sang * ' 

Berg, Richard Qf.Musicfor Young Americans, New York: ABC Series Book 2, 1970. 
1. Sailboats - . ^ , 
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SOILEDAIR 



As a result of this encounter the student should be able to di&tinguish the difference between 
" fresh air and polluted air. ^ - ' * 

Clean air-js essential to plants and animals. Stiidfents should be aware. thit air pollution is one 
of man's most urgent problems^ 

fum&s fre^h air ~ polluted air pollution ^ * 

wide-mouth ^fass' jar ^ paper bags cardboard tubes sandwich bags (plastic or paper) 
EXHAUST POLLUTION ' . ' . - - > 

Obtain a motorbikp of several small gasoline model airpjane^'engines. Make sure moving. parts 
are disengaged or out of gear, then run for a ipinute in a fairly closed room. Observe the 
fumes and feel the discomfort. Discuss how gasoline engines affect the air .we breathe and 
identify some problems i:aused by our automebile-conscious society., Have students develop 
alternative solutions to the problems. 



EFFECTS OF^qVERCROWDITvIG^ 



Crowd j:hildren into a small closed room- for a few minutes. Encourage them to make 
obsefvations using their five senses. Then go outside and make similar observations and 
comparisons. What is the difference between the air in the rdom and outside? Does fresh aif 

^mal^p ypn f>p| g^l^^ 



BREATHING IN A CONFINED SPACE 



Breathe into a paper^^ag (or "a bre^t};iing b^g constructed^'of a cardboard tube inserted into a 
paper sandwich hag) for notlnore than one minut^. Do not use a pldstic bag! Caution the 
studfents to slop the experiment if breathing becomes difficult. Discuss the change in the air. 
What is it in our environment*^ that keeps kir fresh? Emph^asize the dangers of plastic bags and 
old refrigerators. - < ' 



Language Arts * 

Fine and Graphic 
Arts 

Social Studies 
Music 



CURRICULUM RELATIONSHIPS 



Appraisal 



Write creative sentences about the "feel" of a closed room and fresh air. 



Keep a picture record of aijlant deprived of air^r^w a chart showing air cycles. Move a 
green plant ^r woody shrub from wooded area to a parking lot near the school and watch 
the results. . • 5 . 

Discuss the implications of people living in close crowded quarters, How4oes this affect 
their behavior? Discuss the effects of smog on|irban dwellers, 

SONGS ABOUT AIR An)) WIND , 

Wattets, Loxx2\nE, Singing and Rhyming, Song Book, Boston: Ginn Book Company, 1965- 
1967, . ^ 

1. Summer Breeze * ; ^ ' 

2. The Night Winds .Lullaby' ,J ' - 

3. Wind in the Trees ' „ . 

Berg, Richard C; Mime; for^oung Americans,, Song Book, Book 2, New York, 1970, 

1. Sailboats ' ^ ' • ' ' / " " , ^ ^ . 

Berg, Richard C.Afi^s/c/6>r Young Americans, Song Book, Book 2. New York,- 1 970, 

1. My Kite , ; , * \ 

2. Miss Breeze * ^^-v-^ . - " 

3. Sailing . ^ 

. 4. The Wind Song , V , 

Watters, Lorrain E. The First Grade^ook, SOng Book, BoSton:-Ginn Book Company, 1965- 
1967, > ' . ^ r ' 

1, Little Red Leaves . " 

Have stu*dents list three places they visit daily wherq they think air is polluted and three 
where they think air is clean. Discuss ways' to prevent or reduce polluted air. • 
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AIRSHED INVENTORY 



^As(a result of this encounter, the student should be able tor 

1. Characterize the essentiaJ features of an airshed. 

2. Describe components of an airshed which may be harmful to man, 

3. Identify exponents of an airshed which result inHhe deterioration of other natural or 
man-n\odified resQurces. ^ ^ 

,4. Examine alternative choices to solv-e^r quality problems. 

Air pollution has become an unwanted by-product of our standard of living. Population 
growth combined with ii>dustrial advances are bringing increased concentrations of 
hazardous pollutants into the atmosphere. Students need to become aware of the known air 
pollutants and get involved in decision-making activities to prevent, deterioration of 
^ enviwnmental quality or to improve it. 

sampling , * ' 

monitor 
ozone 

emphysema 
nitrous oxide 
pollution cope 



airshed 

statistical significance 

incinerate 

cumulative 

sulfur dioxide 

inversion 

cracking test 



area maps 
clip board 

pinto bean seedlings 
strips anti-oxidant 
bunsen burner and tripod 



spinach 

ponderosa pine seedling 
paper 

cloth ' 
weight scale 
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plastic 

■ food wrappers 
foil label 



cylinders 
plastic bags 
weather map 



ERLC 



Rubber strips 5/16 inches by 2 inches, cut from ^) inches by^ 9 inches by 1*1/6 inch sheets of 
Ozone Sensitive test pads, Goodyear spec. Jslo, 563-27303, This special rubber should be 
ocdered from Goodyear Tire and Rubber Company, 1356 Tennessee Avenue, Cincinnati, 
Ohio, or from the nearest Gaodye«ar district sales office, * 

Three dram bottles for unexposed rubber strip;(available from a local drug store), 
STUDYING ACTIVITIES OF AN AIR QUALITY REGULATION AGENCY - 

Contact or visit a local air pollution authority or city health department,- Discuss with 
representatives the activities conducted to safeguard the community's air quality, 
\ , , ' ^ • " 

Try to identify specific situations and problems. Send, class representatives to public 

meetings and hearings related to air quality control. Discuss what decisions and responsible 
actions stud&ats and student conjpiittees might thke to contriljute to alleviation of air» 
quality probl^rnsHdentify the means by which air pollution control is financed, 

INDUSTRI ALI^PACT ON AIR QUALITY ^ ' ^ 

Students should become familiar with several kmds of ^problems posed by industrial 
discharge. Locate major industries which contribute to air quality problems in the region. 

Visi^t industrial plants as a group or request plant representative to speak to the class abotit^ 
air quality. It may be helpful if students prepare questions in advance based on their own , 
knowledge of local industries, " ' * 

AUTOMOBILE POLLUTION SURVEY ^ - 

Select an area of heavy traffic (call poHce department for information). Interview residents 
and pedestrians around the area,*after preparing a list of questions in advance related vS 
specific aspects of pollution; e,g., eye irritation, damage'to plants, breathing problems. As a 
result of the survey stirdents m^fy compile data and present it to local air quality authorities, 
fo newspaper reporters, or to tlie public in the fc^m of ajetter to the editor. 

AIR POLLUTION METHODOLOGY [ 

Visit fo^l air pollution control laboratories or sampling sites to learn methods of monitoring 
air pollutants. If tH^is isn't practical, have air quality personnel bring a portable unit to the 
school to demonstrate procedures, 

OUTDOOR BURNING OR INCINERATION 

Incinerate samples of comm^ combustibles under a laboratory hood one at a time, noting 
characteristics of burning. Use small amounts of slow burning substances such as wood, 
paper, or a candle. Do not use volatile materials' such as gasoline, Hghtgr fluid, or alcohol! 
Nofe if sm^ke is produced; Can it be burned? After weighing a sample, measure the time it 
takes to burn. Note residue remaining. Samples may be weighed after burning. Discuss 
large-scale iricineration . of various materials. Learn how your community disposes of 
combustibles. If possible, visit disposal sites. If incineration is used, check for the presence of 
air monitoring devices. Select a residential area to do a survey of incineration practices and 
attitudes toward air pollution. Compare results with previous surveys of automobile and 
industrial air pollution. . 

SMOG OZONE DETECTION 

Ozone, a, major component of smog in some areas, has a deteriorating effect which shortens 
the life of tires and other rubber products and harms the lungs! Perform a rubber cracking 
test of the presence of ozone. If ozone is present in smog, a cumulative test can be made by 
hanging a bent loop of rubber (2 inches by 1 2 inches tied together and weighted down with 
300 grams fish weight) outside in a shady spot for one week. Also, the presence of ozone can 
be demon.strated by inserting a piece of bent rubber in a* flask of ozone. Deterioration of 
rubber will be apparent at the point of tension. Capacity of the rubber to stretch should also 
be observed. '\. 

EFFECTS OF NOXIOUS GASES ON PLANT GROWTH " 

Expo^ pl^nt seedlin'gg (spinach, pinto bean, and ponderpsa pine) in small pots to a partial 



1 



Activity 8 



atmospheie o\ kuIwc (S02 + NO) luitiiijz the cllects o\\ plaiu t^unvih coinpaied lo a ^loup ot 
cimiri)! pLuiis. I lns can be done by placni^ a small jar o{ ^as an nnxiure n? a plastic ba^ tied 
over the plant. He certaili to run a coiitrol on plants ni a plastic baj', conlajiHn|?> no o/one and 
plants e\pv>seil to uu)in an. ' * 

PUB LIC HE ALTH HAZARDS , _ * ^ _ „ 

Contact a local public health department to learn what aninents in youi comnunniv , such as 
alleri:ii.*s and respiratory ^diseases may be caused i>r atjyravated bv an pollution Consider 
mappmji areas ol concentratuin ot^icli ailments and relating the results to the li>cation ot 
industrial plants, Use local public health and state board ot health data tin this study. 




ERIC 
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Activity 9 



Books 



Articles 

Audiovisual Resources 

• • . - 

Pamphlets 



^Objectives 



Rati(S?iaje 



Vocabulary 
Materials 



WLATHER INFfcyiiNCIiS ON AlRS^IiDS 



Cmitact the Aveather bureau to learn details o{ air Thovenieut hi your community. See **Air 
, Pollution l-Apeiiments tor Junior aiid^Senior High School C'lasses'''(bibliography below). 
Req'hest a local- meteorologist to speak to yoMr class on^the subject, ' • 

\Vlien all the intormation has been collected and recorded, map the airshed locations and 
pollution core, if one exists, hstablii^h the major sources of smog and consider possible ways 
tivcorrecl air quality problems. ^ 

From an airshed map. have students describe some ol the major inlluences ufTecting air, 
quahty in the region: Have students list ciwimon air pollutants in the region and their effects 
on man. Identify at Teast lour effects of pollution on plant life. Given a set of air quality 
conditions, the students should be able to predict the„ eventual effects on the community 
and be able to sugi^est ways to improve the sitiiation, 

BIBLIOGRAPHY 

: — — — ■■ — ■■ ' -~ ' ' — i : • • 

Bresl'er. Jack B. Envirotmumts of Man, Menio Park. California: Addisph-Wesley Publis+iing 
(\)mpany. 1^)68. . * 

Mun/er, -Martha, et al.. Teaching Science through Conservation, New Yifrk: McG,raw-HiIl 
' Comparw. l%0, - 

Weaver. Elbert C. ed*. Scientific lixperiments in Environmental Pol lutioh New York: Holt. 
Rjnehart; and Wiriston. Inc.. 

Carnow, Dr. Bertram W. "pollution Invites Disease/'. V^mrf/av /? mm. July 4, 1^)70, 

Beware o} III Winds, f ilmstrip and Manual, Sophisticate Film Corp., P.O. Box 70. Mcacham ' 
Branch, l-lmont. New York 11003. . ' \ * ' - 

w / 

Hunter, Donald ('., et al. Air Pollution Experiments for Junior and Senior High School 
Science Classes, Air Pollutidii Control Association, 440 Fifth Avenue. Pitt5>burg|, 
Pennsylvania 15213, \ ' , , ' * 

Air Pollution Control Primer. NationaLTuberculosis and Respiratory Disease Association, 
l^X)*-^ (Contact uearby chapter.). 

Air Pollution, the Facts, N^tiondl Tuberculosis and Respiratory Disease As^ciation, \'^H^7, 
(Contacts nearby chaptec.) , ^ ' 

Needed: Clean Air Chanhing'L. Bete Company, Inc., 6ox 1 12, Greenfield, Massachusetts 
01.^01. • ; : 

Take Three Giant Steps to Clean Atr. ?ub\t^ Health Service Publication No. 1551, U. S, 
Government Printing Office, Washington, D. C. 20402, 

CONSTRUCTING AN AlR POLLUTION • ! 
SC^LE 

As^a result oj this encounter, the student should be able to: 

1. Demonstrate a procedure to collect measurable anujunts of particles from the air, 

2. Identity some of the causes ol smog and propose possible solutioras for their elimination. 

3. Demonstrate a procedure tor mtjasuring the distance of landmarks from the sclVool on a 
street map. ■ • S' 

tr : 

SniT^ is a growing priiblem in many areas in Oregon. Too many people accept the 
deterioration of the environmen&^tis the price of pi-f grcss without being aware that methods 
for control or elimination of pollutimi are available. " ^ 

The aim of this activity is to make the student aware of the smog problem and to identify a 
course of action to reduce or eliminate it. ' * , 



smiig 



particles 



street map 

one or more small buckets 
|tring or narrow white tape 



yardstick 

BeauTort Scale of Wind Force 
paper for wall charts 
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Activity 1 

Identification of 
Landmarks 

Making the Scale 



PREPARATtON OF A SMOG INDEX 



Uicatc landmarks easily seen from your school. Begin close to school and ^o as far as you 
can sde. Locate and mark these landmarks on a maj). 

Ujic the scale ol mSes or teet luund on most street maps. Measure off distances in equally 
spaced circles from your school. Use the^tape or. string which has beery marked to measure 



distances between circles. 




Marked tape or string 



Activity 2^^ 



Beaufoxt 
Number 



-0 
•1-. 



9 

10 

II 
12 



BEAUFQRT SCALE OF WINI^ FORGE 

^ 



Descriptibn 
of 
Wind 



Calm 
Light Air 

Light Bree/.c 

^^^2^ tie Ua-c/e 

Moderate Brec/b 

I resh Breeze 

t 

Strong Breeze 

Moderate Gale 

1 resh C^ilc 

Strong Gale 
Whole Gale 

Stofm 
Hurricane 



Limits of 
Velocity 
(in m.p.h.) 
at^30 ft. 
above ground 



• lesa tha;i I 
■ 1-3 

4-7 

H-I2/ 

13-18 

19-24 
25-31 

32-3« 

^946 

• 47-54 
55-63 

64-75 
Above 75 



SpccifiGations for Use 
on Liyid • 



leaves rustle; 
Id, J 



otdinary 



Sn]pKp risbs vertically. 

Direction shown by smoke, but not by 
^vind vanes. 

Wind felt on fa&; lea 
vane moved by wind, 

LeaVt».^d small twigfs in constant ' 
« mjiAion; winci extends light flag. 

^ai.ses dust and loose paper; small 
branches are m*oved, , 

Sinalljrees in leaf begin to sway. 

i 

Lajgc branches in motion; umbrellas used 
with difficulty. \ 

Wltole tw6s in motion; inconvenience 
to*Wall(^gi^inst wind. 

Breaks twigs bff trees; generally malccs 
walking^difficult. 

Some structural damage. 

Tfees uprooted; considerable structural 
damage. " 

Widespread damage. * 

Severe \vidispread*dafnage usually 
• accompanied by loss of life. * 



Depending oh its sevorily, smog U^its visibility. Landmarks are seen with varying degrees of . 
clearaetl'. Have the class m'ake-iits own smog index. Visibility of details on the landmarks 
may be ujsed for this purpose^Photographs taken on piirticular days may be compeared with 
the smog ifldex (determined by the weather bureau for those days. 

Keep a dajly!»g.^f smog density evidenced by vj^sibility. 

OTHEROBSERVAT10NS AND DATA COLLECTING 

With each day's observation^ of smog density, observe the following:. 
1. Any easily identifAd smell, Tfy to locate its source. 



t7 



2. Wind direction. From which direction does the greatest sourge of pollution se4^ to 



come? 



Activity^ 



Appraisal 



Mathematics 



Public Documents 



Audiovisual Resources 
Pamphlets 



3. Wind speed. (Use Bejufoit Scale of Wjnd Force,) At which speed is the smell gre'^atest? 

Least? r ' " 

, * ■ - ^ , ■ . . 

4. The amount of fallout. (Use buckets made frbm plastic bleach jugs. Be sure ti) put, an 
inch of water in each bucket so that particles are not blown out,) Place the buckets 
at virions places around the school grounds. Filter the water andexamine the collect^ 
particles, . . ^ 

5. Wliich days eyes and nose are affected. . ^ ' . " 

6. Anyone who has difficulty breathing on days when smog is heavy? Describe his 
symptoms, ^ . 

7'. D^ys of the year when sniog conditions are worst and best? 

8, The season which has the worst smog conditions'.^ - 

DISCUSSION QUESTIONS ^ 

¥x)T information phone or write governmental agencies and use reference works. 

1, What is the composition of smog? ^ ' ' . ' 

2, What causes smog^ to stay on the ground? 
^. What can be dt)ne to reduce smog? 

^ft 4, Does your comrAunity have an agency which monitors ai'r pollution? 

5. What instruments does* i.t use? . . 

6. Does your comniunity jiave air pollution standards? ^ T ' 

7. " Who sets these .standards? • J ^ 

8. * How are they enforced? 

1 Show evidence that your community ha.s or does not have a serious smog condition, 
2, Li^t the sources of^smog in your comrnuni-ty^, p \ 

CURRICULUM RELATIONSHIPS - " 

Construct a graph showing smog density m relation to wind speed, 
BIBLIOGRAPHY - ' . ' 

U.S, Public Health Service. Take Three (mnt Steps m Clean Air, Publication 1551. U,S, 
Government Printing Office. 

Beware of III Winds. Fiimsirip?* and Manual, .Sopliisticatc Film Corp., P.O. Bo:>^ 7(),'Meacham 
Branch, Fimont, New York 1 1003. , " . ' 

Hunter, Donald C \ et al. Air Pollutiini Experitnents for Junior and Senior High Sehool 
Seienee Classes, Air Pollution •( ontrol ^Association, 440 5tli Avenue, Pittsburgh, 
Pennsylvania 15:KV l^X)^^ • . 

Air Pollution Control Primer. National Tuberculosis and Re^iratory Disease Association, 
' 1^)6^). (Contact nearby chapter.) 

Air Pollution, the Facts. National Tuberculosis and Respiratory Disease Association, May 
1^67. (Contact nearby chapter.) 
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BURNING. AN AIR POLLUTION PROBLEM 




Objectives As a result of this encoimter the student sliould be able to: 

1, Formulate tentative conclusions on what constitutes acceptable arid unacceptable forms 
- * of burning among such practices as trash burning, slash burning, field burning, and. 

industrial burning, 

2, Identify the individuals, groups, organizations, and agencies involved in problems related 
to burning practices. 

• . «f 

3, Identify and describe liie different points of view related to burning problems. 

1 



For years we liave assumed that waste disposal by burning is a nuittei of individual conceni. 
Howevi^r. we have reached tlK point wliere air pollution caifsed by burning of wastes must 
be severely restricted by governnienj authorities. There is nulch controversy involved in 
regiilations which aic proposed oi now in foice. By examining the controvert on the local 
level from all sides, the student can gain experience in studying such problems in a rational, 
objective maniKH. * 

field burning industrial burning trash burning 

Air pollution measuring kits., Free manual Milliporc l-xpcrimcnts in Microhiolt^^w Uon\ 
Milhpore Carp.. Bedford. Mass. 01 730. Additional etiuipment necessary. ^ 

BACKGROUND DISCUSSION ' 

Discuss with students the question of^hether or not we really need air pollutioti controls. 
Assuming the answer to be affirmative Jijscuss the validity ofhavhig lesiriclions'on all types 
,of burning, from burning leaves in liie jail to daily burning by lactones or mills m \our 
U)caljty. In this discussion your role as a teacher should be to help students to identify 
problt^ms related ttA^urren^r proposed burning leguhitions. 

BURNlisiG EVALUATION 

■ 1 ? 

Hnlist.nig the aid o\ the science department, have studejUs either as a body or m smaller 
interest groups develop Basic ques'lions related to bmning. Questio'ns to answiMcd might 
include the following: 

1. Is the. smoke from all burning material equally lum.nful \\} the environment" 

2. If not. how cairsmoke from \arious burned mateii.ilsbe ranked m i>rdci ot then effects 
and potential danger'.' > 
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Activity 3 



Activity 4 



RELD TRIP 



Activity 5 



Aj:tivity 6 



Appraisal 



Science 



L^guage Arts 



Books 



^ Periodicals 



Audiovisual Resources 



Take a series of field trips, as a class, in small groups, or individually, to locations where 
there is field, forest, or trash burning. Learn through iftterviews-and observation what 'the . 
waste problem is and what burning practices are followed^^ 



FIELD TRIP 



Visit you) local environmental control agencies, particularly those directly involved in and 
responsible for enforcement of waste burning laws. Through interviews, asseas the events 
which led to the passage of these laws. State and federal environmental agencies can provide 
useful information. 

DgBATE ' ' • 

.In class discuss or debate issues involved in the waste burning controversy, Coaisider whether 

the pul?Hc good and public health are more important than private gain; whether it is better 
" or not to have a polluting industry which provides jobs in a community, 

SIMULATION ' 

Create a role-playing simulation to involve students, using all the information accumulated^ 
from fietd trips and other sources. • V 

^"DiseustS with students the possible relevance or validity of the attitude^ and arguments ti]ey 
have l^een exposed to in thiis exercise, keeping in mind what modern science is saying about 
the harmful effects of waste burning and other forms of air pollution and also keeping in 
mind vest^ economic-political interests. 

Have students through some form of individual expression (oral statement, position paper, 
film, video t^pe) explain how they would resolve the problem if they had the power to do 
so.-^Stu dents should indicate how they pJan to accommodate the various infeVfest groups. 

CURRICULUM RELATIONSHIPS ' 

Determine different chemical pollutants most 'commonly emitted by various industries in the 
community. See Activity 2. 

Have students prepare articles for publication in the school paper. They should reflect each 
individual's position on the burning controversy, (Also see Appraisal.) 

BIBLIOGRAPHY 

Johnson, Huey D„ ed, I^o Deposit, No Return, Reading, M«Ss3^satts: Addison-Wesiey, 

Publishing Co., 1969. X 
Weaver, Elbert C, ed. Scientific Experimenjs in Environmental Pollution. New York: Holt, 
. Rinehart and Winston, inc, 1 968, * . ' 

Griffin, C. W., Jr. "America's Airborne Q-dxh^gt^ Saturday Rev iev^. May 22, 1965. 
Tufty, Barbara, 'Toison Q-d^o{?Q^QQ." Science Nemletter, October 23, 1965. 
The Division of Continuing Education Film Library, Corvallis, Oregon, hasthese films: 
Air Pollution Day at the Dump Problems of Con^rvat ion Air • 



Objectives 



ERLC 



PREDJCTING RELATIONSIiaf^ BETWEEN 
WIbOSPEED,WIND DIRECTION 
AIR POLLUTION - 

As a result of this encounter, the student should be able to 

1. ^asure wind speed by using an anemometer. 

2. Identify surface wind direction by using a wind vane. 

3. Construct a chart which indicates wind direction and wind speed in relation- to tiie air 
pollution index over, a period of three week's. ^ 



Wind 'is an important factor in man's control of air pollution. This exercise xis^ designed to 
familiarize the student with wind properties. 

anemometer wind vane 

pollution index '^ ' wind speed (see Beaufort Scale of Wind Force, page .) 

wjnd direction wind 

4 paper cups ' 2 eye droppers . , ' , 

^3 coat hangers 2 hails and stick 'of wood dowels 

10 paperclips masking tape 

1 stick I cardbdSrd arrow - • 

4 pegs • - 1 tin'can liid from No. 10 can 
plastic cement 

CONSTRUCTING A WIND VANE 



1. Cut a small arrowhead and larger tail from thin wood, plastic or tin can. If a can is used, 
tape the edges to prevent accidental cuts, 

2. Bend a coat hanger and cut off curled ends. 

3. Bend double*oval loops at each end. The loops should be in line with eacU other. 

4. Insert the arrowhead and tail into the loOps, *4 

5. Find the balancing point. along the vane and at that pciint bend a loop to. fit around a 
medicine dropper or small test tube.^ . 

6: If medicine dropper is used, close the smaller open erfdjof the glass lube with an alcohol,, 

or gas burner. Wlien cool, insert it in the loop. ~ 
7. Insert a long stiff wire into the end of a dowel and piace Xhe^vane over the wire. * - 

. CONSTRUCTING A GROUND COMPASS ^ - 

Make a ground.compass by using a compass as a point of re fere nee .'Beginning at the point of . 
reference, put a peg in the ground at a true^north position. Turii around, walk two paces, 
and place^'a peg in the" ground indicating south. Locate east and west in the same manner, 
^Then place the- arrowltead^c^l^ the wind direction finder in the middle of the compass. The 
wind vane arrow will point in the direction from.whlch the wind is blowing. 
How can the ground compass help to measure wind direction? When will the arrow chan^ 
direction? Why is it important to know the wind dire^'tion*? What happens when tlie winW 
direction changes'.^ Why is a compass u.sed? What ha'ppens when the wind vane is placed in a 
protected place? 

CONSTRUCTING AN ANEMOMETER - ^ . 

1. Straighten out a coat hanger and cut off the bent ends, 

2. Benji a loop in the center of the hanger to fit the diameter of an eye dropper or small 
test tube. • 

3. Bend the ends of the hanger into a U shape in opposite directions and parallel with the 
face of the loop. The U should be of a si/e to fit the inside of a paper cup.' 

4. Using the paper clips or masking tape, fasten a paper cup over the U at each ond of the 
Iranger. 

5. Repeat the above steps with another hanger. 

. b. Color ont of the cups with paint or crayon to facijitate counting the number of turns the 
anemometer makes every 60 seconds ^ 

7. Insert the eye dropper or test tube t^irough the loops in the center of the hangers, using 
maskingaape to fasten the hangers in i| + shape, 

8. Drive a nail into the end of the stick (or wood dowel); clip off and sharpen the end'of 
the nai{. making a spindled \^ -s^ 

To calibrate the anemometer, take a rid^ in a car on^a quietjx^ad on a calm day. Sit next 
to the right front door with the window open. Hold the anerponieter outside the window 
at five miles per hour. As the car moves, count the number of turns of the a?nemometer 
in 3^ seconds and write U down: e,g„ *\S\miles per hour = 27 turns," Then increase the 
speed to 10 miles per hour and note th^ number of turns in 30 secc^nds: repeat the 
procedure at 15 and 20 miles per h'our. 

9:1 ' ^' , 



]p. Affcr calibration, mount the anemometer in the school. yard where the wind can blow 
against it. ^ 



Small test tube 

or medicine dropper 



Attach 




Bend 2 cross arms in this shape 



Activity 4 



Appraisal 



Social Studies 



Fine and GrapBic 
Arts 



This anemometer gives only an approximate measur.ement of wind speed, ^ 

Why is it important to know the wind speed?"How can this instrument be used to record 
wind speed? What common measurement is used to determine wind speed?. What happens 
when the aneml)metei is \n an open place compared to a protected location? 

CljlARTING DATA ' - ' ^ 

Construct a chart so that the v/ind direction and wind speed are recorded at the same time 
each day T\)r a period of three weeks. This chart Should be devised so that the air pollution 
index printed in the daily newspaper is also graphed. 

Wliat can be learned from daily records? Why is it important to keep* charts? Is there a 
relationship between wind readings and pollution index? - 

.Using the data collected on the chart, make predictions that show a relationship between 
wind direction, wind speed and the air polluti()n index at different times of the year. For 
example, cqmpare fall to spring. 

CURRICULUM RELA TIONSHIPS , . \ . / 

'-~r, ' Z. ' 

Compare prevailing wind speed and direction in your community to other parts of the state. 
Is there a relationship between wind speed and' pollution in industrial, areas, in farm 
communities? 

See Activities No. I and 3. 
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ISJOISE AND NOISE POLLUTION 




ERIC 



SOUND ABSORPTI 



■A 



ANDi REFLECTIC%{ 



As a result of this encounter, the student should be able to: , 

1, Demonstrate ways/that a sound can be'changed i)y absorption or reflection, 

2, 'Demonstrate t*hat plants absorb^ound, ' 



Because sound in our world is increasing at an al^rmmg rate, man has develqped many 
to muffle or lessen it ^Vi^th acoustical tile*, rubber bumpers, and other devices, / ' ' 

Excessive noise in ourrenvironment causes ph>^ical andjrieAtal problems, SincA plants ^^^i 
absorb sound waves, proper landscaping lessens some of the noise that is disturbing to maii.| 



absorption 



reflection' 



acoustics 



tuning fork' 

cardboard tubes from paper ' 

rolls (cfass load) • ' 
1 2 glass jars ©r- tumblers 

(uniform size) " 
small wooden blocks , 
percussion jn'struments'such as: 

triangle , ^ 

tone block 

maraca (rattle) 

castinets ^ 
^ bell ^ 

OBSERVING SOUND 



rubber eraser . "'^^ 
6 squares of napped cloth, 9 inches by 9 inches * 

. (velvet, cor^iuroy, felt or wpol) 
*paper tissues, paper towels, napkins, scraps of cloth,^ 

sponges ' «. 

class load^lastic cups ' 



Distribute plastic paper cups to students and ask them to voice a continuous tone.. At 
same time, pointing the cup opening toward themselves, have them move the cup forwatdI\ 
and backward slowly and observe the change in sound. They can feel the vibrations 2^5 the. 
sound rea-ches the wall of the cup and hear theecho when the sounds bounce back. 

Now have each student make a tone and press the. cup tightly pver his mouth. Observe that^ 
the- sound is muffled as it is absorbed into the cup, , 



ABSORPTION OF SOUND 



1. Place the rubber eraser and piece of felt or corduroy on a table. Strike the tip of the 
tuning fork tines on the eraser and place the base of thq fork on the table. Listen to the 
humming sound. 'Have a student strike "tR^ fork on the eraser and place the base on the 
table. Repeat and' place it on a piece of cloth. Listen to the difference. Have/ other 
students repeat the procedure, but each time fold the cloth once to double the thickness,. 
Notice that -each time more sound i^ absorbed until it is finally absorbed coifipleteiy.:B?;. 
sure to place the tuning fork on both the table and cloth each.tfme for comparison; 




Base 



Tuning Fork 



Divide into groups o| five or six and have each group place twdr^ss jars on the. table. 
Stuff one jar with paper tojvels and leave the other empty. 'tap^'Otb the side ofthe.two 
jars with^a penci^l,„one at a time,-and listen to the differences in sound. Let each siud^nt 
experience the tapping. ' % ; 

Divide ^he class into groups of five or six. Each student should have a cardboard tube. 
Provide a supply of paper towels, napkins, paper tissues, scraps of cloth, sponge, number' 
block, and newsprint. Let each student '.*hoo-oo-oo" through his tube. Then staff;! u^itb 
whatever material, he choosers and 'Mioo-oo-,00** through^t again to see how the sound is 
muffled' . 



Activity 3 



Activity 4 



Activity 5 



Activity 6 



Appraisal 



Article 



4. Divide the ciass;iri,iiQ grou five or six", Give^each a percussion'mstrumeht and piece of 
cloth. Have ever||isrudent' strike his instrument. Then have him fold the. cloth and place 
it around or oveE:|I;ie; instrument and 3rtrike it again, 

REFLECtlON OF SOUND 

. : 1 '. I :: ; 

1. Take tiie class to fegytn, cafetorium, or any other-large empty»-i:oom,Xet each student 
do something he t|iin)cs will make an echo. Move to different parts of"*the room to see 
where the sound is?reflected;best,.^ . ^ 

2. Have a student stand at different places in the classroom and clap a pair of cymbals. He 
should hold the ^cymbals so they cannot vibrate by placing his fingers^on' top of the 
metal. Discuss the differences in the echo when it comes from different parts of the 
room. . ) • , 

EFFECT.OF SCREENING SOUNDS ' ' \ / . 

■ i ^ . , : 1 , 

Hav? students on the school ground (with no vegetation between them) listen 'to a recjiJcd or 
other ^ou^d^ that can be regulated by volupeT Move to an area where*a hedge or some plant 
is a screen between students and the sound. Have them de term in e4f there is a difference in 
the sound level. (Note: Sou,nd meters can also be utilized, if avaikble.)- 

This activity can be repeated in a park or woodland area to show the effect of distance and 
screeniiigs on sound levels. - % o 

EFFECTS OF MATERIALS.ON SOUND ^ . ,t 

Using the tuning fork a^ described ifi Activity 2-1/ classify materials as ( 1 J those wh^ich . 
^absorb sound and (2) those which do not. Test such things j^s >Svood, cloth, plastic, 
cardboard, paper, sponge, chalkboard eraser, glass, candle,*metal J5ookends, a book, and 
other available materials. ^ ' ' ' ^ 

''Place an erqpty^ cardboard carton, empty wastebasket^. large paper bag, and large tin caif in 
fronUof the room. Let each steident choose one and' then put it over his head or fac© and 
speak into* it. See if th(|^ sounds are echoed, . ' " 

CONTROVERSIAL SOU>?DS ^ 

Suggest to students'an essay topic such as, 'The Supersonic Transport^'' This will give them 
an opportunity to investigate the problems associated with the controversial airplane which 
Congress refused to subsitii/* after about SI billion of federal money was invested in it. 
S^iggest they learn the pros and "ctms of Jhe SST and .why Russia as well as France and 
England^are gtnilg *dhead with their'supel-sonic planes. ' - _ 

Place all^the*materidls you have used in this exercise on a table and let each student choose, 
two objects to strike together to make a sound which can be reflected. Then he should 
demt)nstrate a way. to muffle the sound. . ^ . 

.BIBLIOGRAPHY ' " ' \' ^ - 



NOISE AS A, 



Kryter, K.D.-**Sonic Booms from Supersonic Transport.'' Soience, January 24, ,1969. 



POLLUTANT 



Objectives 

1^ 



Rationale 



Vocabulary 
Materials 



As a result of this enoelcrnter, the student should be able to: ' 

1# Identify unci list as many different noises as can be distinguished in a variety of settings, 

2, Measure his own^ work ouiput, both in quantity and accuracy, undel" varied but 
controlled, noise conditions. 

As our population grows, living space becomes more crowded. Trucks, planes, cars, television 
sets, and radios increase. There is some evidence that noise affects both physical and mental 
health. This encounter may help students understand the significance of noise and quiet in a 
classroom situation. ' ' • . 

nonsense syllables . "pollutant ^ 

note pads . pencils sound producers (radio, pfionograph, electric njotor) 



LISTENING 



Every student, equipped ohly^with note pad and pencil, should spend lOmin'utjes orn]ore in 
several places listening to sound. For example, the student may listen on Ihe School grounds, 
on a downtown street corner, in the liv^n^ "room at home, inside a factory < in a repair shop, 
or in a- city park. The period, shoulc} be' the same for each location. Students should defijie . 
noises which are- "pleasant," ''"unplefeant," 'and "neutral," Thjffy should rate sounds 
accordingly. , . - ^ ; ' * 

EXPERIMENTING WITH NONSENSE SYLLABLES , 

A room'or laboratory slxould be equipped with one or more sources of "noise," With no 
noise or distfactiorls;, stu<iehts should be given lists of nonsense syllables and asked to 
^meniorize as many as possit)Je in a five-minute period^There should be no outside noise to 
distract Ihern, The sy^llj^bles need not be memorized in the order shown on the lists. At the 
end of five minutes, they should be"^ given two minOtes to wrile ^s many as they areable^to 
recall. The entir^list should then be written on the chalk boa;d or projected on a;screen so 
students can-counl the number of correct responses. They should label their lists "no noise'** 
and put th^r scores on the papers, which\3hou!d be saved for Jater use. Note: A list of 
nonsense syllables^ can be developed easily, or may.'- be foynd in most textbooks in 
experimental psychology," JPii'iy syllables should be adequate, (Examples: nur, alb, vit, taz, 
kib, ope, etc:):^.; ^ 

EXPERIlViENTlNS WITH NOISE ' " - . ' ' 

Introduce distracting%oise (for example, a jadto .talk show) to the room,- Begin with a 
relatively' low volume. Give students new, lists of 50 norjsense syllables and follow procedure 
outlined in Activity 2, Again, have students save scored papers. Repeat with the radio at 
progressively higher levels of intensity, and other varying noi# sources, 

RECORI>DATA IN CHART FORM 

Have students put their" scorps in chart form such as: ■ ^ , 





Radio 


. ^ Phonograph 


Motor 


I'- 

No, Correct 
Syllables Recalled 


Low Volume , 










Medium, Volume 










Higher Volume 










Very High Volume 











The student should enter in each block, the number of corc^ect responses made under the 
circumstance. , . 

Ask students to make a a)niposite: "class chart" and identify trends. Can they offer 
explanations for ij^ individual results? Class results? 

Encourage student -discussion of environmental noise problems in our society and list them. 
CURRICULUM RELATIONSHIPS ' ^ 

Study effects of noise on human behavior. See bibliography, 
BIBLIOGRAPHY " ^ 

Ehrlich, Paul R, and A, H. Ehrlich, Population, Resources, and Environment. San Francisco: 

W. H, Freemari and Company, 1970. 
ShuTdWi',"^! A/SST and Sonic Boom Handbook. New Yorkc Ballantine Books^Inc, 1970, 



objectives 



Rationale 
Vocabuld*y 
Materials 
V Activity 1 



Activity 2 



Activity 3*" 



■Si. 



A^result of this encounter, the student should be able to: 
\T Identify three soil cok)rsand textures, 

2. Make a chart showing the cycle of growing and decaying plants and their relationship to 
soil. 

3. Demonstrate through construction of a terrariuni the interdependence of plants, animals, 
soil, and water, V. 

A study of soils will help the student understand land use and soil conservation, 

soil particles ^ decay cycle charcoal UTrarium hui""*^ 

Aquarium tank or wide-mouthed gallon jai, ^ 

• COMPARISON OF SOIL COLORS ■ ' 

take students on a walk around the school yard or a nearby field or woodland and collect 
^soil samples. Look for soil colors. If variations cannot be found, have students bring soil 
samples to class to compare with those taken, on the walk, Discii^^ factors that influence 
color of soil, V . . 

COMPAIflSON OF SOIL TEXTURE \ [ 

Take the class outside to the school soil bank or a .place where soil is observable, liave each 
student take a handful of soil and work it in his hand. Discuss the feel or texture, 
' (Entourage use of good descriptive words,) Then moisten samples. Does this change the feel? 
Does it stick together? Is it like sand? Is it like clay? Discuss the particles. What are they 
like? Would the soil soak up water or let it run through? Would it be good for a garden? 



OBSERVATION OF PLANT GROWTH AND DECAY 



On a walk around the school ground name or "touch and describe" ail die* growing plants: 
Sit down and talk about what conditions plants need in order to grow. Elicit the 
understanding that plants get nutrients and water, from the soil. Walk to an area where there 



Activity 4 



Appraisal 



Language Arts 



Fine or Graphic 
Arts 

Music 



is decayinji material such as a rotten log or roU^ leaves. Ask what is h;^pening here? Are 
these things alive? Where do they go as they decay?T)o they change the soil? 

Oh a liardboard, have the students draw a picture showing the cycle of plant growth and 
decay. " J 

CONSTRUCTING A TERRARIUM 

The teacher suggests, **Let's build a small world of our own, Wliattlo you think we'll need to 
make this world?" (Students suggest soil, plants, animals, water, air,)' 

Equip the class with trowels, buckets, plastic bags and take them out to collect materialyfor 
their terrarium. They should find gravel or sand, charcoal, v/ood soil containing humus, small 
plants and tree ^?*»'j!ings, mosses, terns, hchens, and an interesting rock or two. 

Assemble the terrarium, having the ^students decide what should be put in tirst (one or two 
inches of gravel or sand to store the excess water). What should come next? (Charcoal • to 
keep I he soil from gettuig sour,) Til en add the*soil three or four inches deep. Plant the small 
plants, covering the remaining soil with moss. 

Sink a small container or saucer into the soil. Put water in th<? dish and also sprinkle the 
plants. Place rocks in position and cover the container with glass cover or plastic secured 
^with a large rubber band. 

Have students find animals after tlu^. terrarium has been assembled, Suggest^hey look for 
such creatures as snails, grasshoppers, frogs, li/ards, beetles, and caterpillars. 

Observe from day to day; I _ - 

1. The growth of tlu* plant*^. ' 

2. *'Rain" in the terrarium, ^ 

3. Animals eating. . • 

Have the students bring, from home containers (glass candy dishes or^wide-mouthed peanut 
butter jars) und make their own terrarium. Let them find as many of their materials as 
possible. Review procedures tor assembling the terrariurti, Which may he, the desert, 
semiarid, or "rainy** type. Use large jars, plastic bags, c)> whatever is available. Whether the 
terrii[ium llourishesor not, it should provide a good learning situation. 

CUR RICULUM RELATIONSHIPS " ' ; / 

Write creative sentences or stories about the ''feel'' of soil. Record daily observation.s of thi? 
terrarium. 

Mix paints to duplicate colors oi' soil samples, ^nd make a chart showing oVigi'n of different 
colored soil. Sketch pictures ol plant-soil cycles. - 

SONGS ON SOIL 

/I mmmKS*m^tT, Book I. New Y()rk: American Bo()k Cpmpany ' ^' 

1, Working * 

2, Planting My Garden ^ 

3. Our Garden 

4. Planting Sc^d^ „ ' 

. 5, Little Seeds . 
6, Pussy Willow ^ " , a 



STUDY OF A SOIL PROFILE 



Objectives ' 



As a resulj of this encounter, the student should be able to: 

L Identify the function of soil. • . . 

2. Observe and record the color, texture, structure and depth of a soil sample,^ 

• ■ . ' • ■ ■ ■ "i" 

3. .--Determine and'reCord the pH of each soil horizon, ' ' 

4. Measure and record the temperature of each soil horizon. . 

5. Interpret data collected fi'om observation of the three, soil horizons and predict at le^st 



two characteristics which can be found. 



% 

Rationole 
Vocabulary 



Materials 



Activity 1 



Activity 2 



. - Activity 3 



This activity is designed to acquaint the student with the characteristics of soil and the plant 
life each type will support. 



soil horizon 

humus 

soil 

pH 

sand 

silt 

alkalinity 



clay 

platey " 

blocky 

granular 

columns 

micromonolith 

acidity. 



ruler, yardstick or tape mei»«!?re 
stapler 

cardboard; 3x7 inches 
thermometer 

STUDYING A SOIL PROFILE 



jelly cups or plastic food wrap 

pH soil kit (obtained from the U.S. Forest Service, 

LaMotte pH Soil Test Kit, S I ,75) 
interpretation charts 



ERIC 



Locate or dig a soil pit on or near the schgol grounds. Identify tfie three soil horizons or 
layers. Usually a pit may be prepared by digging a hole approximately 2 1/2 5pet deep (the 
depth is determined by £ach soil horizon). Enlarge the pit in wfdth and length to 
accommodate the investigating team. . • 

After a soil pit has been prepared^ have each student take a handful of soil and describe it in 
as many ways as he can, involving as mahy senses as possible. Discuss with students their soil 
descriptions and formulate a working definitioH of soil-, either in written or oral form. 

Using the soil pit as the study areayask each student to look at it for three or tour minutes 
^and ihtn \vutc down all the thingsrhe observes. Share these observations with the group and 
compare them. The following questions are designed to aid in the analysis: 

What color differences were seen? 

How did the soil look at the thice levels? 

Wliy isn't -the soil the same at each level? 

H^^w far down do plant roots go? 

What happens to the humus level? 



RECORDING DATA 



vA't the soil pit divide the students into small work teams and have ea^h record the depth of, 
every horizon. This i$ done bv measuring the distance of each layer with a tape measure, 
ruler or yardstick. Have each team determine and record the color of every layer. Have 
students feel the soil to determine the texture, and record it according to classification 
sand, silt, or clay. As the soil breaks apart, ask if it is platey, Mocky, granular or columnar. 
Platey soil breaks into flat sections like siate; blocky soil breaks into-chunks; granular soil 
comfes apart in small particles like gravel: columnar soil breaks into vertical sections. 

Have each student collect a specimen from every soil horizon. Fill a jelly cup with soil, 
stapling the lid (a piece of cardboard 3 inches by 7 inches) on the cup; place it upside down, 
^marking the horizons-A, B'>and C. Soil samples may be wrapped in plastic, wrap, labeled and 
glued onto cardboard if jelly cups are not available. This display is called a micromonolith. 
What does the soil color indicate? Why is it important to know the texture of the soil? Whats 
does the depth of each horizon tell the observer? 

\ 

RECORDING DATA . ' 

1. Using a metal-tipped thermometer, have each team record the air temperature and then 
predict if the soil temperature will be cooler or warmer, and why. Have each group note 
the temperature tff the three horizons, and record each on the chart. Compare the results 
verbally and discuss why temperatures vary ii\ the soil. Why is it importdni to know the 
soil temperature? 

2. ' With a soil pH kit, have each team test the soil fur acidity or alkalinity and compare the 

results for each horizon. Follow the directions given in the kit and use the color 
comparison chart to check "if the soil tends-: to be acid, or alkaline. Record the 
information on the chart. What can be done to a soil that is too acid or too alkaline? 

What plants lijce to live in acid or alkaline soil? How can you tell? 

■ ' 50 



25^ 



Using the ^harts in this encounter, hai/e each studfcnt mxerpret the data he gathered from 

the study of soil horizons. ITleJnterpret^tion should be Written and then discussed and 

compared with others in tlie class!st*dT^uestions as the following might be* asked: 

• *■ 

How do texture and structure affect the movement of water and air through the soi|? 
Do you think the soil is fertile? Why? 

CURRICULUIVI RELATIONSHIPS *. . 

— * ? — * — 

Investigate the problem of soil conservation in the st'ate^ or in j^our county. Information may 

be obtained from the county extension agent. What are the effects of soil erosion? H^qw is 

soil erosion created? What does the federal government offef in the way of aid to farmefs to 

combat soil erosion? Contact the State Department of Agriculture if you need more 

information, ^ 

Find out what means scientists have developed to balance soils too acid or too alkaline. 
Develop an experiment to demonstrate the effects of soil pH on plant life. 

Write a lew paragraphs about the importance of soil to hu^n and animal life. Express the 
meaning of soil to^you in a poem. Personification miglit prove interesting 

Draw a diagram of the soU, using cjayon.'^tch texture and structure, if possible, 

BIBLIOGRAPHY \ . 

Milliken, Murgjiret, Austin H^jner and Ernest McDonald. Field Sjtudy Manual for Outdoor 
/.t'flfrwm^, Minneapolis: Burgess Publishing*Co„ 1%9. 

(1) Information on Soil Profile " 

Sketch your "Soil profile, label the horizons and rol^rd the data. 



PROFILE SKETCH 



DATA 



Contents of Duff:. 



Depth ^ 



to . 



A. Horizon 

'Topsdfil: Depth . 
Texture; Sand ._ 



to 



, Silt 



Structure: Columns 

Platey . . _ 
pH ^ /lemp. 



, Blocky 



Color 
. Clay _ 



Granules 



^F, Plant Roots . 



B. Horizon 

Subsoil: Depth 
Texture: Sand 



to 



Silf^ 



' , Color . 
_ . Clay _ 



Structure: Columns 

Platey 

pH — ^ Temp, 



Blocky 

, Granules 

b, 



F', Plant Roots 



C, Horizon 
, Parent: Depth _ 
Material 

Texture: Sand.. 



to 



.Silt 



Structure: Columns 

Platey 

pH , Temp. _ 

Type of rock in the bedrock: 



Blocky 



, Color . 
Clay „ 



, Granules _ 



^F-, Plant Roots. 



X 
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( 2) Analyzing Soil Data 

The following information will help you interpret the data collected 
from the soil profile and enable you to answer the questions in Section 
2. 

A, i; ffects of soil depUi on plant growth and water storage. 

Deep (42" and over) excellent plant growtli and water storage. 
Moderately deep (20" 42") - good plant growth and water storage. 
Shallow (20" and under) -poor plant growth and water storage, 

B: Effects ofieolbr on soil (use Munsell Color chart) . 



Soil Surface Color 
A Horizon 


Amount of^^ 
Organic Material 


Erosion 
Factor 


V 

Aeration 


Available 
Nitrogen 


Fertility 


Dark (dark grey, greyish; - 
brown to black) 


Excellent 


. Low 


Excellent 


Excellent 


Excellent 


.Moderately Dark 
(dark grey, dark brown; 
to dark yellow'-bJ-own) 


Good 


Medium 


Good 

• 


Good 


Good 


^ Light (pale brown, ycUow; 
brow^ to yellow) , 


Low *^ 


Higli 


Low 


Low 


Low 



Subsurface Soil Color (8. Horizon) 


Cortdition 


Dull Grey 

(low rainfall soils) 


Water-logged soils, poor aeration 


Yellow, red-brown, black . 
(forest soils) 


Well drained soils 


Mottled grey, brown or ycHow 
(humid soils) 


Somewhat poorly drained soils 
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(3) Effects of Soil Texture 





Water-holding capacity 


Looseness 


Sand 


Poor 


Good 


Silt 


Best 


Good 


Clay 


High 


Boor 




(low availability to plants) 





(4) Effects of Soil Structure 



r « 0 1 

Type 


1 

Penetration of Water 


Drainage 


Aeration 


columns 


. good 


good vertical 


good 


blocky 


good 


moderate 


moderate 


granular 


good 


$ » best. 


best 


platey (low rainfall soils) 


m.od crate 


moderate 


I moderate 



•.(5) Effects of pH on Soil 

Plants need many food elements in order to grow well. These include 
nitrogen, phosphorus? potash and sulphuj, Tht amount of pH deter- 
mines hofW readily plants can get these elements. 



4.5 



6.5 



'7 



8.5 



14 



( 1 to 4.5 js too 
acid for most plants) 



(Most plants 
dolDest here) 



(8.5 to 14 is too alkaline 
fopmost plants) 



Example "of plants in pH Fange; * ^ 

-,pH 4.0-5.0: rhododendrons, camellias, azalgas, bUiebernes, fern 
pH 5.0-6.0: pines, firs, holly, dapHjie, spruce, oaks, birch, willow 
pH 6.0-7.0: maple,jTiounrflin ash, pansy, asters, peaches, carrots, lettuce 
pH 7.0-8.0: beech, mock orange, asparagOs* s^l 



(6) Effects of Temperature on Plant Growth 

Plants do not grow well when the soil is too cold or hot during the 
growing season* The following chart applies to most of the soil 
temperature zones. 



Soil TempeiaturJ^ 


Growing Conditions 


Less than40°F'~' 


No growth, soil bacteria and fungi not very 
active 


40°Fto65^ 


Some growth 


65°F to 70^ 


Fastest growth 


VO^F to 85^ 


Some growth 


Above 85°F 


No growth 
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Objectives 



Rationale 
lyiaterials 



SOILS AND LAND USE 



As a result of this encounter the student should be able tp: 

L Identify three different plant types an4 the soils in which they grow. , - 

2. Describe three Icinds of soil texture, *^ 

3. Construct a chart^for plants growing in each type of soil texture for a period of three 
weeks. ^ _ ' , 

Soil varies in color, texture and components. These differences cause variation in the growth 
of* vegetation, ^ 



3 bean seeds sandy soil clay soil silty soil paper 



Sand lens 



Activity 1 



\ 

4r ^ 



COLLECTING SOIL SAMPLES 



Activity Z 



Activity 3 



Activity 4 



Appraisal 



Language Arts 



Fine and Graphic Arts 
Mathematics 

' ' V 

Social 'Studies 



Science 



Books 



Walk around the school grounds 6r its vicinity and observe the types of plants growing in the 
area. Determine the kinds of soils that three different varieties of plants are growing in. 

By observation learn how the soils differ and how they are alike. Are they sahdy, silty or 
clayey? Base your judgment on color and texture. 



DESCRIPTION OF SOIL 



If Jthe three^kinds of soil texture cannot be located around the school area, have students 
bring samples of each to class and describe the texture aijd colors which they believe are best 
for^growing differe^it kinds of plants, - ^ 

GROWING SEEDS IN DIFFERENT SOlLS^ [ ' 

Have the students plant three bean seeds in three types of s^oil. Before planting, soak the 
seeds overnight in water. Water the plants for three weeks with an identical amount of water, 
and see that they obtain the same amount of suhlight. Observe chariges (if any) daily at a 
given time and record them oh a student-designed chart. 



SUMMARIZING OBSERVATIONS 



After observing and recording the growth of the plants, have the students record in written 
form what they learned about soil texture. Which soil holds water bes^? Which soil produced . 
the best growing plant? ,Why? Which soil would be best for garden use? How should the soils 
be used in prdeT- to make the best use of the land? - ' ■ ^ 

Using the information on the three types of soil, describe what could be done to increase its ^ 
^potential. If possible, a field trip should be arranged to a nearby farm to see if land is being 
Utilized to its fullest potdntialj ' , 

CURRICULUM RELATIONSHIPS ' 

Describe the feel of the different soil types. Describe how land can ;be managed for its 
highest poteni^ial. Describe how you would feel if you were a plant in one of the>soils^ 
personification). Write Jett&rs to the Bureau of Land Management, State Department of 
' Forestry, or U.S. Foresi Service for information on land use in your immediate area. 

Paint a picture of the soils, matching color and texture and plant life found in each soil type. 

Chart the growth of plants using various measures; 'i.e., measure in inches as well as 
centimeters. 

Find out how the land in your county has been used ^ince it was settled by white merf. 
CorSp^e this land use to the way the American Indians of the region used land. Compare it 
to land uses of people in other countries^ 

Learn \^hat scientists have developed to add to soils to enrich them. Identify the processes 
through which soil is formed and degraded; i.e., rendered unusable by man. 

BIBLIOGRAPHY ' ' 

Millikea. Margaret. Austin Hamer, Ernest McDonald. Field Study Manual for Outdoor 
Learning. Minneapolis: Burgess Publishing Company, 1969. is 
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KOCKS AND MINERALS IN MATERIALS • 



As a result of this encounter, the student should be able to: 

1 . Identify different surfaces found on the school ground. 

2. Describe three rocks and minerals on or near the school ground. 

3. List the importance of several rocks and minerals we use. 

4. Distinguish between animals, plants and minerals; • 

Before children' can understtand why nonliving things must be conserved, they must learn* 
that they are a necessary part of our environment. Life depends upon the interaction of the 
living with the nonliving world: " <c 
mineral rock surface • ' . 

modeling clay natural clay sand water 

DISCOVERING DIFFERENT SURFACES BY TOUCH . 

Walk aroupd the playground and li&t as many surfaces other than grass as you can. Use as 
^lany senses as possible to de^ibe what you sec, (Qiscourage tasting at this time.> 

1 . Is it hard or soft? / 

2. What color is it? 

3. Dpes it feel warm or cdd? e 

4. Does its temperature changd when the sun shines on it? 

5. Is it natural or man-made? How can you tell? 

6. Can you guess from touch or siglit if the material are hard or soft? 

7. Does' '*black top" feel hard or soft? o 



Activity 2 



Activity 3 



COMPARING SURFACES OFF PLAYGROUND AREAS 



Activity 4 



Activity 5 



NValk across the -nearest sideNvallc'or trail and discuss the surfaces with the same line of 



questioning as in Activity -I . 
EXAMINING BRICK AND §TONE 



Walk outsiHe the school to examine brick and stone; 



Is it rough or smooth? ' 
Is it hard* or soft? 
What colors can you see? 
[Toes it feel warm or cold? 
Are they all the^ame size? 
Wliy are brick Walls so strong? 



EXAMINING SCHOOL PLAYGROUND .EQUIPMENT 



Examine the school playgrouiTd equipment. As a class project, discuss and describe in writing 
the various implemenls. 

1. How do they feel? 

2. Do they change tqmperature from morning to evening from a hot day to a cold one? 

3. Are they. soft or hard? ' 

4. Do they have different shapes? - * • 
5.0 From what arc pipes made? o . 



EXAMINING AN AUTOMOBILE 



Examine the teacher's auto; discuss and record what you see, 

1 , Is most of the auto hard or soft? Haw does it feel? 

2. Is the car made of the same material as the school building or the playground 
equipment? ^ 

3; Wliat' makes a car move? Can you tell by looking? 

4. Name other vehicles that are powered by this kind of fuel. 



Activity 6 



EXAMINING TOOLS 



Ask the custodian to bring some of his tools to class and explain their importance to his 
work. Tell all you can about fiis tools as a class project. Are they made of materials used in 
construction around the school? 



Activity 7 



MAKING BRICKS 



Have the students make a brick. GiJ^her clay from a natural clay bank and sand from a river 
bank. Mix the two with wafer. Shape into a desired form. Bake in a kiln, oven, or in the sun. 



Activity 8 
Appraisal 



MINERALS 



List rook and mjneral types found around the playground. Discuss hovy minerals help us. 

Draw a picture of three different kinds of rock and minerals found on the playground. Tell 
the class about three kinds of minerals and their use. 



Describe how bricks are made. 

Tell how the custodian's work has been made easier because of the use 'of rocks and 
minerals, ^ 



Language Arts 



CURRICULUM RELATIONSHIPS 



Write a story about brick afterMnvestigating how it is made. Write a short poem about 
minerals and/or the use of minerals. Write a story about the use of various minerals. 



Fine and Graphic Arts * Draw pictures of the school ground equipment. Make some thin'fes using clay: 
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ROCK OUTCROPPING- 



Objectives 



Rationale 



Vocabulary 
Materials 
Activity 1 



Activity 2 



Activity 3 



Appraisal 

r 

Fine and Graphic Arts 
Language Arts 
Social Studies 



As a result of this encounter, the student should be able to: ' 

1. Describe 'the characteristics of a rock outcropping and suggest its type '(metamorphic, 
igneous, sedimentary) basted on specific criteria. ' 

2. Suggest at least one possible coriimercial use for this type of rock. 

3. Suggest how the rock became exposed. . , . 

From rocks we get much of the soil which sustains life. There are places where bed rock 
sticks out from under its soil cover, revealing its structure and makeup. Many things can be 
determined by studying rock outcroppings. Some knowledge of metamorphic, igneous and 
sedimentary jocks is a prerequisite for this activity. This basic information is available in jin 
encyclopedia. ^ ' 

sedimentary metamorphic igneous erosion outcrop 

hand lens G-pick and chisel shovel pocket knife sketching materials 

OUTCROP OBSERVATION 

Locate a rock outcrop and study th^ area around it. Try to find answers to the following 
questions: Why is this rock sticking out and not coveted by soil? Has the soil eroded away? 
Is there a stream or river that Has cut down through it? Has man cut into it to make a road? 
Is man extracting rock from it as a quarry? Was it gushed up by some kind of volcanic 
action? 

OUXCROP IIVJVE STIGATION , 



Take *a close lobk at the rock itself. Is it hard? How hard? Can you scratch It with your 
fingernails or a knife? Does it have layers? Is it all one color? Is it fine or coarse 'grained, 
sandy, pebbly, gravelly, or a combination of any of these? Is it dark or light in color? What 
do these^haructeristics tell you about the type of rock? ' ... 

Using your G-pick and chisels, chip off samples to take back to, the classroom for future use. 
Look very closely at the fresh break and inspect it with the hand lens. You will be able to 
see the grains and crystals muoh more clearly. « 

OUTCROP UTILIZATION > 



Science 



Take the students to an area appropriate to a^discussion of the following points: Are there 

any possible uses for this kind of rock? From what you know Or can find out, could this 

.rock contain mineable minerals? If so, would they have to go through a refining process 

before they were usable? Are there any refineries or smelters in your area or would the 

minerals have to be sent a long way? If there are no mineable minerals, can the rock be used 

commercially for anything such as building, blocks, gravel, or concrete? Is the ground in this 

area being used for a better purpose or could it be? 

' » ' ■* 

Write a description "of the area visited which covers the three problems in the 

objectives-observation, investigation, utilization. Have students suggest means to prevent 

erosion. ' • ' ' ' . 

CURRICULUM RELATIONSHIPS ° ^ ^ ^ - 

At the rock outcrop sketch or paint th'e area. ' 

Write a prose or poetic impression of the area. ' ' ' [ ' 

Take a close look at the community around your school. With the help of a geological map 
determine what kinds of rocks are found under the buildings. Iithis a type that forms a 
good foundation for building? Are there problems arising from buildings resting on unstable 
rock? How would one go about learning what typf of rock is underneath an area where 
building is planned? - / ' ^ . 

What measures, if any, would help keep the so/f in the aifea stable? • ' 



i 
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ECOSYSTEMS 



ERIC 

hiiiinniiiTiffTiaaiia 
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Objectives 



Rationale 



Vocabulary 

D 

Materials 



OBSERVATION OF A MINIATURE ' . 
ECOSYSTEM 

' ^ ) I. 

As a result of this encounter, the student should be able to: 

1. Identify "|[)lacek where soil supports plant life, 

2. Identify animals or signs of animals living in the soil, . . 

3. Describe living. and nonliving things found at different^oil levels, 

4. Record the types and numjjer of plants and* animals observed in a given area. 

An ecosysteni is composed of living plants and'animals and nonliving compohents such as 
air^, aiiU water. See Part I of the handbook. All interact with each other and-are essential 
to maintain the life of the community. 
Ever^ human beingjs an integral part of an ecosystem. 

This encounter is designed to show the dependence of or^e organism upon all the others in its 
ecosyst9m. ' ^ " 

biotic ecosystem organic inorganic . . . 

paper hi^la hoojp or marker equal in size to a square fqot ^ 

pencil • / cardboard ^ ^ \ 

.glue hand lens " \ ' 



Activity 1 



OBSERVINlG A PLOT OF GROUND 



Take the students to the school grounds or whereyer there is at least a square yard of earth 
for observation. This area of living and nonliving things constitutes an ecosystem. 

Have the student's observe the -area wi^h hand lens, then make a record of living and 
nonliving (organic and inorganic) things, and the number of each which can be seen on the 
surface of the ground. Discuss with the group: * 
1.. How many different kinds of animals they saw, " ' 

2. How many kinds of plants there -are in the area and why there are no more, ^ 

3. Ways in which these plants and animals benefit each other by Jiving together, 

4. Indications that the' soil can support plant life; , > . , 
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Activity 2 



OBSERViNC SOIL COMPONENTS 



Take the students out of doors. If possible, return to the place where Activity 1 was 
conducted. Have each student again observe the organic Bnd inorganic.things found in the 
soil at 9 depth of one-half to two inches. 

Discuss as a group: * 

1. H6w the organic and inorganic things found beneath the soil differ from those on the 
surface. » , . 

2. What,. if anything, they add to the soil. 



Activity 3 



ART AND WRITING 



ERLC 



Have the students collect decayed and nonliving things and mount them on cAlboard in the 
form of a Collage. Have them write a dinquain about the collection, A cinquain is an 
unrhymed poem of five lines, with two, four, six, eight, and two syllables in each line 
successively. For ex5hiple: 

Tfiesoil ' . 

Is^ch and brown. 

Decomposing for change, 

It gives home and food. In short, it 

Gives life. - . 

Have a student pick an area and study its ecosystem. Compare this area with the one 
observed on the school ground. How are they ^like? How do they differ? Are the same plant* 
and animal types found in both? ^ 
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CURRICULUM RELATIONSHIPS 



Science 



Mathematics 



Social Studies 



Find out the names of the plant aiTd animal lUe observed, and what happens to the soil over 
a given period of tinle. \. ^ 

Prepare a graph showing the number of organisms by soil depth. Calculate the ratio between 
animal and plant life in. one square yard of land. Does this ratio always hold true? Can you 
offer a reason for this? 

Top soil is a priceless item. Contact governmental agencies and attempt to find out what 
conservation techniques are employed in Oregon to maintain top soil. 
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Objectives 



Rationale 

Vocabulary 

Materials 

Activity 1 
Shapes 



GETTING ACQUAINTED WITH TREES 



As a result ol this encounter, the Student should be able to: 

1. Dr^w a chart showing deciduous and coniferous trees, their shapes aiuljeaves, ni winter 
' and suinniei . 

1. Name touA^iaraclei istjcs all tioes lia\e in coAinuMi ^ *. • 

y. Describe a tree's appearance m each ol the ti)ui scaM)iis. 

Trees „serve art iniporlarit (unction in our personal lives as sources of Recreation arid pleasure, 
and they are an uiiportant elenieiu m the state econi>niy Oregon is the loading lumber 
producing state in the nation. 

deciduous coniterous ident i Ilea t ion key saphng vredling 
tree samples red paint 

THINGS TO DO WITH TREES ' 

Observe and compare the shapes of trees. How man> ditterent shapes can ViUi lind in the 
'trees in the school yard, in the city park, au a ia\onte Wimdlaiul luke ' Aic the shapes 
triangular, column-hke. evenly tapered, low and spieadmg. icgulai . iriegul.u ' lnul two tiees 
with distihc-tly ditierenl shapes arid sketch theni. • 




Branches 



Foliage 
Colors ^ 



Baik 



* Activity 



In how man^ different directions do trees branch? How do the branches grow out from the 
tree straiglit out» out and then duwn» out andtthen up at the ends? Find two trees whose 
branches grow differently and sketch them. ^ 

How many difterent textures of foliage do you observe?^ Do the leaves grow up from the 
branches or down? Do they grow all along the branch or only at the ends? Do they hide part 
of the branch? Find two trees with different textures and sketch your impression of them. 

How many different colors do you find in the bark and leaves of trees? Observe a tree at 
various times on a sunny day and compare the light patterns. Sketch the designs and patterns 
made by the shadows of trees. 

How many different textures can you find in the bark of trees? Make barJcrubbirigs on paper 
with crayon. ^ 

CLASSIFYING LEAVES - 

: ' ■ : — '■ 

Bring eight to ten leaf samples to school. Lay them out on a large table, and ask the students 

to divide them according to this sequence of differences: color» feel^ shape, and size, (The 

sequence may be varied.) Have the students state the reasons for their division. Then h^ve 

them cojitinue to subdivide u^til only one leaf is in each group. Construct with them, in 

chart form» a dichotomous key for identifying these leaves. It might look like the following: 



needle like 4 



needles in 
btinches 2 



round and 
smooth 3 



single 
needles 1 



2 needles 1 tuft of 

needles 1 



egg. . 
shaped 2 



big and flat 4 



shaped like 
a hand 2 



smooth rough | |^ 

1 edges 1 spread-out skinny 1 

fingers 1 



Activity 3 



Activity 4 



Appraisal 



Language Arts 

Fine and Graphic 
Arts 



Mathematics 



Then take a walk around the neighborhood, finding other l^aves»and put them in their place 
on the key. 

OBSERVING AND IDENTIFYING PARTS OF TREES _J - 

Have the students observe' trees on the .school ground or in the neighborhood. Ask them to 
crush a leaf and smell it. Have them li^ on their backs under the tree and lookjjp, then at the 
ground under the tree. Do they see the roots sticking out aboye ground? Have them identify 
the various parts of a tree as in Activity 2v 

MEASURING TREE GROWTH 

Early in the fall, have your class "adopt'* two small live trees growing as near to the 
classroom as possible; one should be deciduous and the other a conifer. Let them devise their 
own names of the trees such as ''hand-shaped leaf tree," ^''two-needle tree/' "white bark 
tree." Make a list of observation.s about each following guidelines in Activity 1. Measure the 
tree*s height and its trunk circumference at ground level. Mark trees with red or white paint 
at the end of a branch, and periodically through the year record changes in shape, color» 
height, and other characteristics. 

Predict how big the two adopted trees will be in 10, 20 or 50 years. Relate this to students* 
growth. • . 

Studefil^s choose ^ tree they would like»to have. in their own yard and tell why. 

CURRICULUM. RELATIONSHIPS 

Write a description of a ledf. Write a haiku or cinquain about a tred. 

Make ai detailed sketch of leaves, hark, twigs. Compile 3 series of drawii;igs of "adopted" 
trees through the seasons,.Make drawings of bark, charcoal, leaves, flowers using only natural 
mater-iais, 

, , 

Keep a detailed record of growth of a tree- with a graph. Use a calend^ar in recorfling data. 



BIBLIOGRAPHY 



Books 



OMectives « 



Rationale 

Vopabulary 
Materials 

Activity 1 



Activity 2 



Activity 3 
Activity 4 



Activity 5 



Activity 6 



Activity, 7 



Piatt, Rutherford. American Trees: A Book of Discovery. New York: Dodd, Mead and Co., 

•968. ''-^ . ^ 

Wood, Lucille F. and L. B. Scott. Singing and Rhyming. Boston: Ginn and Co. ^ . 

Knowing Your Trees. Washington, D.C. erican Forestry Association, 1965. 
Singini-Fwt Nex^^York: McGraw-Hill Book Co., 1961. * 
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USES OF TREES 




As a result of this encounter, the student shouldTbe able to: ^ 

1. Name three kinds of food we get from trees. 

2. Name two products othet than food we get from tr^es. 
Identify three ways trees help moderate' weather. 
Identify two ways in which trees improve the soil. 

Desc^be aesthetic values (Tf^l^^ees. . 

Our children need experiences th^ will lead them to the discovery that trees should be 
tested because they are both useful aad beautifuL 

lun;^er board feet "'diameter windbreak humus aesthetic 



salmple crosscuts of ^ tree 
ontainers to collecf rainfall 

TREES AS A FOOD SOURCE 



old Christmas tree 
bean seeds • 



Take the students for a liike around the school yarjd, neighborhood, o| neacby woods. Say 

"Let's look for animals whose homes are in or near trees.'' As these animals are observed, 

look for their sources of food. Where do these things grow? Do we eat anything that grows 

on trees? Try to llnd nut and fru^i trees. 

■ •< ■ ' ■ * 

Provide two edible products from trees and arrange for the class to sample them. 

WOOD PRODUCTS AND OCCUPATIONS ^ ■ 

Discuss with students xWhat their fathers do. How many are connected in some way with the 
forest products indusTry? Walk around the neighborhood and observe what the houses ii re 
built of. Have them list everything in the classroom that is made of wood. Make a large 
mural showing products made from wood, or make a collection of different kinds of wood. 
Read in class accounts of medicines such as quinine that are derived frpm trees. 

DETERMINING AGE OF TREES . " 

Look at a crosscut of a tree or stump. Have students deduce what rings mean and then count 
them, thus determining the appro-vintate age of the tree. 

TREES AS SHADE ^ .. ^ 

On a ,warm sunny day, take the class outside to a sunny spot away from trees. Ask the 
students how they feel. The suggestion will probably be made that the group'move-to the 
shade. Walk around and look at different trees, let children decide where to sit. Which side 
of the tree is shady? What size and shape of leaves give the most shade? Sketch sun and 
shadow pictures. - » 

TREES AS SHELTER ^ ■ " ' 

'On a rainy day, set out two containers to collect rainfall, one under a tree, one in the open. 
Compare the results. 

TREES AS WINDBREAK ■ 

' On a windy day, observe the wind first on\he leaves and branches of an unprotected tree, 
and then on a tree in the midst of a grove. Why do people use trees as windbreaks? ' 

TREES AND TEMPERATURE 

'Periodically during the year take the temperature of the air and the soil in an open spot and 
under a big tree. Record the data in graph form. Do the lines move together? Make 
observations of the effect of a tree on temperature. Discuss the findings. 
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TREES' EFFECT ON SOIL 



Take samples of soil from the school ground -some froiri an doen sp6t ^nd some from under 
a tree where the hitous is obj^^ious. PlarTt bean seeds in each sarn^le. Observe and record plant 
appearance and growth. . 



PRESERVATION QF TREES 



Pl/iy a simulatfpn game with the students. The, problem:"Sanie tree*^ ^ust be cut dAwn on 
the school ground. One gjRUup can be the school board giving reasons for the cutting, anqther 
group foresters deciding which trees s+iouLd be cut, another group citizens tryin'gHo save iho- 
trees. 



CtHRICULUM RELATtoNSHIPS 



Write a creative story^about what our school room would be like without any wood. Write a 
histQry of the life of a tree, say,.a^Douglas fir or ponderosa pine"^ 

Draw food chain involving a plant or tree living on the school ground. Make crayon 
rubbings of cpjoss sectiqi^fs of trees, ^, ' ' 

Learn'about the signifj^cance of the forest products industry in Oregon, If there is a situation- 
invtJlving the destruction^of trees for a new highway, housing development, qr other changes^ 
fn your community, learn the facts, write letters to con,cernecl agencies, become involved! ' 

Learn how to estimate the height of a tree with a stick. Learn nieasurements of rainfall 
activity and draw monthly charts, ^ ^ 

INSTRUCTIONS FOR MEASURING MERCHANTABLE HEIGHT QFtAeE 

L Choose a stick the same. length as the distance from 
your hand to your eye with your arm held out straight 
in front of you, parallel with the ground, 

2, Now hold the stick upright to form a rigjfit angle, 

3, ' Select a p.oirit on the tree where the merchantable 
portion (that usable for lumber) seerps to end. 

Still holding the stick uprighi, walk backward from the 
tree, on level gj-ound, sighting across tlie upper end of 
' the stick'until the cutoff point comes into view, . 

Th6 distance^from the tree base to the viewer will equal 
the distance Trori^i the base to the cutoff point. 




ifx = Xt]ieny = Y 



Write a poem about a tree you like. 

Describe what life Would be like if there were no trees. 

TREE IDENTIFICATION 



As a result of this encounter, the student- should be able to: 

1 . Classify trees as broadleaf or conifer, i 

2, Identify common tpees in the community by shape, bark, leaves, seeds, and other 
distinguishing features. 

Since trees are vitally important in the economic and recreational life of the P-acific 
Northwest, students should be able to identify them! 



Vocabulary 
Materials 

0 

Activity 1 



Activity 2 



Activity 3 



Appraisal 



In this lesson "a" tree can be defined as a woody plant at least eight feet tall having one 
well-defined stem and a more or less definitely formed crown, ^ 



bract 



bundle 
magnifying glass 



lobes 



species 



leaf leaflet conifer broadleaf 
leaves ^nd seeds as needed ; 

, OBSERVING TREES IN:D1FFERENT SEASONS^ , 

% " Ask the ,students to observe trees at different seasons of the year. Discuss some of the signs > 

they should look for. Have them sketch and color their favorite trees in winter,^ spring and \ 

^ fall. Pictures can be used on a bulletin board, » . * ' 

- IDENTIFYING TREES , 

Haye students take a pad and"pencil on a nature walk. What do you observe about tlie first ^ 
tree that will help you recognize anothe>.of this species? 

Ha^e each student develop a key or ways he would identify certain species. Students should 
discuss each tree as it is observed, and they should make an identification key under such 
headings as Tree 1 , Tree 2, and Tree 3, 

Ask students to bring to class parts of a tree, such as a branch with leaves, a leaflet, a cone, a 
seed, or a flower. Have each one make an identification key naming the tree and listing 
unique features he observed about it. Sketch' the shape of the tree. The identification key 
should be on the sketch. 

Coniferous trees, also .called evergreens, are green the year round. Broadleaf trees lose their 
> leaves in tl^ fall after growth has stopped. 

Fir, 'Spruce^ hemlock, cedar and pine are coniferous trees which remain gree^ throughout the 
year. Maple, oak, poplar, Cottonwood, willow, walnut, chestnut and locust are common 
broadleaf or deciduous trees. See American Trees: A Book of Discovery, by Rutherford 
Piatt, pages 149-198, ^ 

Classify the trees students have sketched. 

Have each student make a tree map for the,blocl^ in which he lives, showing the number and * 
position of conifers and broadleaf freesMdentifying them by the letters C and B, 

A FIELD TRIP 

Take a field trip to a woodland tract, county or state park, or national forest. This will give 
students oppoftunities for identifying trees and seeing them in natural surroundings. Have 
them bring along a tree identification book. The trip may be preceded by showing a 
filmstrip suitable to the student age group. 

Suggested means of appraisal: Ask a few students at a time to Choose three specimens placed 
on the table in the classroom and identify them, indicating the identification key being used. 

Give, students a niimeograph sheet of leaf structures and seeds-see pages 231-242 in 
American Trees aqdaslc them to match the names with the pictures. Write C for conifer and 
B for broadleaf. 
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Objectives 



OBSERVING SEEDS 



4 



,As a result of this encdunter, the student should be able to: 

1, Describe the function of seeds, 

2, Describe three stages in a seed's developftient. 

3, List four things necessary for a seed to grow. 

4, Lisf three ways seeds are carried from place tp place. 



Rationale 



Vocabulary 



The-^importance of plant life and the processes" by which reproduction occurslnNjrder to 
continue the sp&ies should ^be an essential part of basic education. Observing and studying 
sfeeds^ will help st'dclents realize that some natural resources, such as plants, ipay be 
replenished through wise use and management. j 

seed. germinate ''cone sprout species deciduous nutrient embryo 
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OBSERyiNG VARIOUS KINDS OF PLANTS 



Find a suitable place on the school ground or in a nearby park for a class discussion. Observe 
various plants growing nearby. Try to determine the origin of the wild plants. 

Collect seeds frDm flowers. Have the class discuss the function of seeds. Point out that every 
seed produces a specific kind of plant which in turn ' produces more seeds of the same 
variety, thus irrsuring continuation of the species. 

COLLECTING AND EXAm/nING SEEDS 

Collect cones and examine the place where the seeds are found. Pine, fir or alder cones can 
be found in most parts of Oregon. Discuss: 

1 . How seeds leave the cone and reach the ground. 

2. The ^number of seeds found in eacl\ cone. 

3. \Vhat happens to each seed. 

4. What kinds of animals use cone seeds for food. . 

5. What conditions are required for seeds to germinate. - ^ ^ 

6. Why plant growth is ifnportant to animals. 

SEED DISPERSAL ■ 

Take a walk around the grounds of the school or your home neighborhood. Find a 
deciduous tree— such as a maple with its seed pods (each propeller holds two seeds). Discuss 
ho^w seeds reach the growiiiig area and how they gerjfiinate:;. 

Search for a thistle and/or a wild flower and discus^^ere its seeds are found and how they 
are dispersed. How do these seeds get from one place to another? 

COMPONENTS OF A SEED - _^ ' 

Bring a packet of radish, bean, or pea seeds to class. Because of their size, beans work best. 
Soak a few seeds for at least four hours, then split them. The cT\ildren will be able to observe 
the plant embryo. Point out the future leaves and root. See illustration. 

u root activity . ' 



Bean Half 

Place a^ paper towel in a shallow glass bowl, ctempen and spread the seeds upon it. Keep the 
towel damp, not wet. as the days pass. I t is not'necessary to keep the seeds ia sunlight. ' 

Make. daily observaffons of seed germination and growth. *Xsk the students to determine 
• where the nutrients for the embryo come from. 

CURRICULUM RELATIONSHIPS' ' 

Demonstrate What happens to seeds if one of the necessary requirements for growth is 
missing, or where overcrowding is evident. » . \ ^ 

To dramatize the study of seeds, present an original play using such characters as Mr. 
Weatherman, Farmer Brown, Raindrops, Jack Frost, Children, Mr. Cloud, Mr. Sun, and Miss 
Air. ^_ 

RELATIONSHIPS AMONG INSECTS AND 
PLANTS^ 

I . : 

As a result of this encounter, the student should be able to: 

1. Identify (using a key) insects common to the local area. ^ 

2. Group the insects as carnivores, herbivores, or omnivores. 

3. Group the insects (and other organisms) according to their beneficial or harmful 
relationship to a specific plant. 



Rationale 



Vocabulary 



Materials 



Activity 1 



Activity 2 



Appraisal 



Social Studies 
Science 



Books 



While major communities are fairly self-contained, minor communities are dependent on 
neighboring ones and on a constant fluctuation of organisms. This investigation should 
create an awareness and appreciation of the interaction that occurs between s^e organisms 
in a minor community. V3 * 



taxonomic key 
producer • 
carnivore 
ecology 

hand lens 

note pad and pencil 
taxonomic insect key 



community 

herbivore 

omnivore 

minor community 

large plastic bag, with tie 
small jar-of alcohol 

ether (finger nail polish remover), cotton 



OBSERVING INSECTS ON A PLANT 



Select a common deciduous herb (1 to 2 feet high) in an area that is relatively natural or 
where a limited amount of pesticide has been used. The plant should have a large insect 
population (some* plants repel insects). Using the hand lens, carefully observe the insects on 
the plant and record their relationships. At this point name the insect species. Move back so 
as not to interfere with the community and observe organisms that»visit the plant. Record 
the outcome of the visits. Obs'ervations at different times, of day are helpful in obtaining- a 
better idea of community interaction, . " 



COLLECTING INSECT^ 



Gently place a plastic bag over the plant an^secure it around the base. Cut the stem. Put an 
ether soaked vpiece of cotton in the Jbag With the insects. Shake the anesthetized insects off 
the plant and from the bag into ajaf of alcohol. Using a hand lens or dissecting scope and key, 
identify the insects according to order. Record the number of each species. 

Discuss ecological relationships among insects and plants, especially trees. Discover if there 
are any insect blights in forests in your part of the state, and what is being done to combat 
them. The division of forest pathology of the U.S, Forest Service Regional Headquarters in 
Portland will provide information, but you can also contact the nearest Forest Service office; 
..the State Department of Forestry in Salem; and the Bureau of Land Management, State pf 
Oregoigt? office in Portland, 

CURRICULUM RELATIONSHIPS ^_ 

Assign to students-^a study of economic losses caused^ by insect damage to agricultural or 
forestry concerns in your county. 

Have students compile life, histories of insects that are doing considerable damage to the 
state's crops or forests, l^iformation may be obtained from the County'^Extensiori Agent or 
the U,S, Forest Service (see- Appraisal). 

Have students' investigate the uses of pesticides and herbicides in Oregon agriculture. 
Information is available from the State Department of Agriculture, Salem, What other 
conJLKfls on crop pests are being used now? ^ 

BIBLIOGRAPHY ' 

The Insects. New York: Time-Life Books, Inc, 

Swain, R, B, Insect Guide, New York: Doubjeday and Company, 1948. " 
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Objectives 



STUDY OF A COMMUNITY- A ROTTEN 
LOG 

As a result of this encounter, the student should be able to: 

1. Identify the animal and plant life found in a rotten log, J* 

2. Describe the decomposition of a rotten log: 

3. Describe in pictures and words the biotic relationships in a rotten log and their effects oa 
the immediate area. 
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•Rationale 



Vocabulary \ 
Materials 
Activity 1 



' Activity 2 



Activity 3" 



Activity 4 



Appraisal 

Science 
Social Studies 



Language Arts " 
Fine anjd Graphic Arts 
Mathematics 



A decaying log is a world in itself where' piants and animals live and die, and where organisms 
continue from one generation to the next. This exercise illustrates that the log is a 
communtty in itself, an ecosystem. The dependence of each organism on others and ob the 
log illustrates the relationships in any ecosystem, big or small. 



community * ecosystem decomposition biotic 
hand lens paper cardboard pieces pencil 
OBSERVING A ROTTEN LOG OR STUMP 



.Study a cotten log or stump. What do yoy see? What smells are you aware of? Can you hear 
anything? Are some portions soft? 



RECORDING OBSERVATIONS 



Instruct the students to record- the number of plants they see near the log as well as evidence 
of plants and animals in or on the log. Where are the plants located? What effect did they 
have on thp log? What foods do animals eat? Howare these plants and animalsj;^ated? How 
do they depend upon each other? What would happen if some plants or animals were 
destroyed? 



A STUDY OF DECOMPOSITION 

Have the sfud^ts observe the different stages of decomposition in the log. To show the. 
different stages' of decay, a student can collect small speciaiens to mount and label on a 
cardboard. ^ ^ ' 

How man"?^ stages can be found? Wliat^wjji^ this log eventually become? How will it change 
the soil aroi^nd'it? 

ART AND CREATIVE WRITING ^ 

Have each student choose a place where he can see a* tree stump and, using only natural 
materials (hark, leaves, flowers), create a picture of -it. Have the students write a poem about 
a rotten log and the activity that goes on within it. 

Have sti^ents explain in words or pictures how a rotteitlogis a small community in itself, 

CURRICULUM RELATIONSHIPS ^ ^ 

Identify the different trees, plants and animals ob*served in an area familiar to students. 

Investigate the role forests have played in our state's development and what is being done to 
sustain forest growth and the industries dependent upon ^t. Some questions: How were the 
fore$tS' logged in' the early 20th and 1 9th centuries. How are they logged today? What is meant 
b^^ clearcutting? What kind of state laws regulate forest practices? What agencies manage the 
federal tbrest* in our state? The state forests? How did the national forests originate? 

See Activity 4, 

See Activity 4. ' . ' - * 

Prepare three graphs comparing plant types, animal types and ratio of plants to^nin;ials'in an 
lifiea familiar to students. Develop a discussion on the measurement of lumber and timber, 
centering on board feet, round timber, and' similar terms which may be found in a 
silviculture handbook. ' ' . 
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MARINE AND FRESHWATER LIFE 



ERIC 
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Objectives 



Rationale 



Vocabulary 



THE WATER CYCLE 



As a result of this encounter, the student should be able ^o^ 

1. Demonstrate that the alternating process oT evaporation and condensation produces a 
\ '*Water cycle" in which water changes from one tbrm to another and h'dck again, 
2-, Demonstrate that water is present i^i the air, soil, and all living things. 

More than half the earth's surface is covered with wu^er, and without water life as we know 
it could not exist. The earth's supplyuemains constant and^ always on the move. It travels , 
from clouds to land and ocean and bd\^ to the sky:a process called the waler,,cycle in which 
we use the same water again and again. 

As water falls upon the earth, part^evaporates, part enters the soil, and part runs off over the 
surface into streams and eventually to lakes or the sea. Of the water that enters the ground, 
most is held in the soil where it is used by iMants or evaporates. In either event, it returns to 
th€ atmosphere as .vapor. When waiter passes into the atmosphere, it eventually forms clouds 
and fallsas rain, snow, hail, or sleet\ This completes the water cycle.- 



evaporation 



jondensation 



water vapor 



3 foil 8" pie plates For clay dougli: ^ ' , ^ 

1 cup sand 3 lbs, flouir 

I cup soil 1 lb. salt 

r cup water 1/4 cup oil 

r sheet 8" x 10" drawing paper 6 foil. pie plates _ 

1 paper towel. 6 t,ongue depressQts ' r , < * 

1 piece of cloth 8" X 10" ^. " water 

2 clear dry glasses or jars measuring cup 

1 3" foil pan • ' measuring spoons - * 

1/2 cup dark soil from the ground - ^ ^ 

1 pyrex beaker 600 ml, I carrot 

1 hot pkte 1 cucumber ^ 

several ice cubes ' ^ ' 1 potato 

flat cake tin (appr.ox, 12" x 18" X 3") f 4 oranges ' ~ , 

1 quart container for water " several lettuce leaves - - ^ 

6 foil pie plates several leaves from a*house plant 

1 2" x'l 8" drawing paper (class load) ' (begonia, jade, geranium) 

Mix together: , ; . " , 

1 1/2 quart soil , . / ' ' 

1 pint rocks and pebbles of various sizes ^ 

OBSERVING THE EFFECTS OF PERSPIRATION . \ 

^len the students come inside after playing ^on a hot day, ask them^o dest:ribe hq,w they 
fejel (damp, sticky, sweaty, hot, wet). What m&kes them feel wet and sticky (water)? Do not 
-iiave them wip#^off the perspiratioji but sit qui&tly to see what happens. While they are 
sitting, ask them to name all the other places wh^e water m*^ be found. Write responses on 
the board then classify them under the headings of land, bodies of water (inc\\iding moving 
water) and air. Now ask students if they are still wet and sticky. What has happened to their 
perspiration? Have them keep a record of all the ways they use water during one day, 

EXPERIMENT / ■ .> 

Assign six students to prepare two each of the following demonstrations illustrating 
evaporation using pie plates of wet sand, wet soil, and water, a wet paper towel, a wet cloth, 
and a piece of wet drawing paper. One set of materials should be placed in a sunny spot, and 
the other out of the sun. On the following day, ask the students to repoft if any changes 
occurred in their displays. An inference should be made that water has evaporated from each 
of them and that those in the sun evaporated faster. Be sufe students understand the 
meaning of evaporation/ Ask tlnem to name other examples of evaporation (such as drying 
hair, paint, or dishes in a rack). Each student may choose one example to illustrate for a 
bulletin board labeled ''Water Goes into the Air," 

CONDENSATION 

Have two students prepare a demonstration with two clear dry glasses or jars. Fill one about 
a quarter full of dark damp soil and leave the other empty. Cover eatii glass with' a dry 
saucer (not a tight fitting lid). The following day exaihine the bottom of each saucer, (There 
will be water droplets on the saucer "covering the soil). Students should infer that the water 
evapgrated from the soil. Ask why the water is in droplet form. 

Tell the students you. are going to show them how water from the air is condensed into 
drops. Demonstrate by boiling water in a beaker. Observe the steam rising from the -water. 
Place the foil pan filled with ice cubes on top of the beaker. Drops will form on the bottom 
oC the pan. Ask students what caused the steam to change to drops. Haw did the ice affect 
the temperature of the pan?*They should be able to make the inference that moisture in the 
air which hits a cold surface condenses. Is a cold surface necessary for condensation to take 
place? Discuss how rain might be formed. Be sura to include the sun's role in providing heat 
to cause evaporation, ' . 

A MINIATURE LAND STUDY ~ ' . , 

At one end of the cake pan place the mixed soil and rocks^in a pile v^hickhas a gradual slope 
on one side and* levels off to simulate natural terrain. Leave empty space to represent the 
ocean. Pour water over the top of this pile to demonstrate the action of rain.' Some water 
will sink into the ground and some will run down into a body of water. 



Place ;ice cubes un top of the pile and observe what happens to the melting water. Students 
should infei> that. rainwater fOrms streams, sinks into the ground, collects in puddles, and 
sometimes 'carries soil and rocks. ^ 
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A LAND MODEL 



Activity 6 



Activity 7 (optional) 



This may be used as a mathematics lesson for the day. Make clay dougli -for a model of a 
terrain which includes valfeys and depressions to simulate bodies of wat©r classif^ej^ in 
Acti\aty 1 . \ " 

Write the following clay dough Wipe on the board: 

1 cup flour •• - * ^ * 

/ .Va cup salt , • / ^. • 

1 tsp, oil ^ ^ ' « 

water to form a soft dough ,^ 

Mix the flour and salt in a pie plate. Make a* well in the mixture and put oil in the well. Stir 
from the center. Add half a teaspoon at a time and mix until students decide that the clay is 
of workable consistency. " " . 

Divide the class into groups of five. Each group' is to make a b^atcii of clay^dough. Every 
student should have an assigned tas^k. Four rhay measure the ingredients and the fifth do the 
mixing. All students are to observe the mixing and participate in the decision about the 
•workability of the dgugh. (The tbtal amounts of each ingredient could be computed.)^ 

Put aJl the clay together to make the terrain and demonstrate bodies- of still'and running 
water. Each student should have the ^opportunity to choose a body of water and make a 
.depression ii^ the model, l^et^ the mixtjjre set until firm. Pour water (as rain) over the terrain 
to fill the depressiOTis. Observe how long it takes the water to evaporate. 



STUDYING WATER CONtENT OF VEGETATION 



Divide the class into six groups and place each group at a different table. Cut vegetables into 
small pieces And place the sections in separate pie plates. Peel the oranges and separate'them 
into sections. Put the lettuce and plant leaves on pie platel Give each group one of the 
plateYjpach student may take a section from the pie plate to obserye the presence of water. 
They should rub Ihe leaves hard between their palms 'to feel they are wet, break the orange 
sections open to see water, and then eat them to taste the water. Groups should move from 
table to table. ■ , , ' . 



Afterwards the class should discu.ss its observations, iiroting that water is present ^n all plants. 
Remind them about the perspiration from th'e'lr bodies. Is there any other water in your 
body? (Wastes and other bodyHui^.) Do other animals have water in, their bodies? Students 
i)hould be able to infer that water is present in all living things, . > 

A READING ' - " 

Make copies of the following verses tt) be used as a choral reading; .* 

THE TEN LITTLE RAIN DROPS . ^ " 

10 Little Rain Drops d(^nng just fine 
. / hit some hushes and then there were 9. 

9 Little Raifi Drops feeling jiLSt great 

I eame to a pretty lake and then there were 8, 

' H Little Rain Drops a long way from heaven 
I ca^ne to a hill of dirt and then there were 7. 

7 Little Rain Drops looking f)r "kicks'' 
• 0 • - . / dived into a river deep and then there were 6. 

6 Little Rain Drops very much alive 

I landed on a grassy lawn and then there were 5. 

5 Little Rain Drops playful as before * , 
/ hit a tittle cabbage^ patch and then there were 4. 

4 Little Rain Drops ori a big spree 

I ran into a clover field and then there were 3. 
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3 L ittle Rain Drops wondering what fo do 

1 fell into a little well and then there were 2, 

2 Little Rain Drops having tots of fun 

. I ran into some^forest trees and then there was L 

I Little Rain drop feeling all alone ^ \ 
ft was swallowed by a fish pond and then there was none, 

A CLASS TERRARIUM ' . 

An empty can or a large pickle oi;, mustard jar turned on its side can be used to make a 
terrarium. 

Put a half-inch layer of pebbles on the bottom and half an inch of sand over the pebbles. 
Cover the sand and pebbles with about one inch of rich soil. Plant low growing plants such as 
mosses and ferns in the soil. Arrange a few rotks arid pebbles and small pieces of bark and 
driftwood and add snails, toads, worms, or turtles. Put water into it. Keep the terrarium 
where it will get some sunlight. Observe evaporation and condensation taking place to show 
a complete water cycle, ' - ' 

Give each student a 12" x 18" piece of drawing paper. A«k the class to fold the paper in 
fourths and sketch and lab^l one of the following in each: 

1, The process of evaporation, ,» 

2, The prpcess of condensation, ^ 

3, Water in living things, ■ 

4, A miniature terrain showing r^in falling on land and draining into a river or lake. 



MARINE LIFE 



Objectives 



Rationale 



Vocabulary . f 
Materials 
Activity 1 



Activity 2 



As a result of this encounter, the student should be able to: 

1 . Describe marine life in a natural habitat. 

2. Sketch and describe a marine specimen. , 

3. Group 10 or 1 2 marine animals by their common characteristics. 

The ocean and its biotic components are part of the biosphere. Sea life is fascinating^apd 
diverse and every marine habitat has its food chain and life cycles, A tidepool sludyVill 
show many of the wonders of the sea, 

tidepool camouflage biotic biosphere 

paper* pencil buckets nets hand ibns 



A FIELD TRIP 



Plan a trip to the seashore. Buckets, nets and hand lenses are needed so that animals 
collected can be observed closely. Students should be organized into small groups with a 
bucket available to each group. Every group should be accompanied by ari adult. Before 
arriving-at the tidepools, make sure thatij the children are wearing tennis shoes to pro^ct 
their feet. Establish safety rules before the field trip. Children should study in areas away 
from incoirling waves. An adult* should be assigned to watch for hazardous conditions. 

Observations should be made only duriij^ a low or minus tide. Specimens may be found not 
only irf the water but under the rocks. Only one of each should be studied and then returned 
to its habitat unless it, is dead. Collecting tidepool animals is regulated by law, so special 
permits may be necessary. 

DESCRIBING MARINE SPECIMEN . ^ 

After studying the specimens, the groups should discuss where they were found, their 
coloration and food. Have each student pick one animal, and draw it carefully. Then write 
accurate descriptions. Specimens shoufd be'returned to approximately the same place where 
they were found, 
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On the beach or back in the classroom have the chi'dren write a story pretending they are 
one of the animals in the tidepool and describing a typical day. A picture could also be 
drawn and the stories put into a ''Trdepooi Book." 

Appr^sai In the classroom, have every student describe orally, as accurately as possible, one of the 

marine animals he specially likes, considering such things as its size, coloration, adaptation to 
the environment, manner of locomotion, food gathering, shelter, and territory it occupies. A 
helpful book -is Introduction to Seashore Life, by Joel W, Hedgpeth, University of California 
Press, paperback. 

The description should be detailed enough so the animal can be identified by the students 
' quite easily from their experience on the field trip. 

After students have given their description, ask th^m to form .small work teams and group 
the -animals any* way they see possible: by movement, food habits, color, and nther 
characteristics. 

CUR RICULUM RELATIONSHIPS <^ 

Language Arts Write a story about tidepools, including the relationship of marine animals and plants.^ 

Rachel Carbon's 772^ Sea Around Us is a useful guide. 

Make a marine collage using materials collected at the seashqre such as seashells, agates, 
starfish, limpet shells, clam shells, and seaweed. 

' Find out how thp Oregon shores have changed in recent years and how the laws safeguarding 
the beaches for the public have been helpful in saving the shores for public use. Look into 
the problem of estuaries, such as those at Coos Bay^,and Yaquina Bay, and how they have 
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been used and, misused. Has »there been much^oil pollution' around Oregon waters? What 
effect does oil pollution have on marine life? 

Information can. be obtained from the State Game Commission, State Department of 
Environmental Quality, Oregon Fi^h Commission, and the Oceanography School of Oregon 
State University. 

' Investigate the importance of marine fisheries, espe^iSlly salmon, in the economy of Oregon. 
•State fisK and game agencies will provide helpful/information. Also see the Oregon Blue 
Book, issued biennially, y . ^ 

' bibliography . ^ 

Carson, Rachel. Vie Sea Around Us. New York: Oxford University Press, Inc., H^6I . ^ 
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Hedgpeth, Joel W. Introduction to Seashore Life. University of California Press 
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STREAM STUDY 



Objectives 



\ 



Rationale 

Vocabulary 
Materials 



Activity 1 



Activity 2 



Activity 3 



As a result of this encounter, the student should be able to: 

1. Describe observations made at a stream site using three or more senses. 

2. Predict and measure stream and air temperatures. 

3. Measure the pH and oxygen content of the water at two different locations. 

4. Identify and describe three animals living in the stream. 

. 5. Interpret the data and infer how tiie information will be of help to improve the stream. 

AH plants- and animals need water in or4er to survive. The quality of water; i.e., the oxygen 
content, temperature, and pH, affect the plant aijd anjmal life of the community. 

pH reading oxygen reading 

metal tipped thermometer pH and oxygen kit (Hach Chemical Company, P.O. Box 

handlens , 9Q7, 7 13 South Duff, Ames, Iowa 50010, or through 

work slieets U.S. Forest Service) 

stream life animal identitlcation kit 

A STREAM VISIT 

Take the class to a stream (river or cre^) and have each student sit down and \yrite as many 
things as he can observe, using as many senses as possible. Limit the observation time (three 
to five minutes), and ask the students to share with tl\e class what they have seen. 

MEASURING TEMPERATURES 

Have the students predict how air temperatures and water temperature may be different or 
alike and tell why before the actual mei:surements are taken. Have students place a 
metal-tipped thermometer in the water at two different levels and compare the water 
^temperature with air temperature. Tlie information might be recorded on a chart. 

pH AND OXYGEN READINGS [ 

Using the kit, have students find the pH and oxy>gen content of the stream and record it on 
the work sheet. Readings should be measured at two locations. 

An oxygen reading indicated the number of parts of oxygen to a million .parts of water. "^A ' 
reading below 4 indicates the water may be polluted and not usable. For comparison, the 
Willamette River has been closed to publicvand industrial use when the reading was 2Vi parts 
of dissolved oxygen to 1 million parts of water. 
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the ptl indicates whether the water tends to be'more 'acid or alkaline. Neutral appears at 7 
on a scale "reading from 1 to 14, 1 being most acid and 14 most alkaline; 

iPENTIFYiNG ANIMALS 

Using the same stream, have students with hand lens -carefully hft the rocks and observe 
animal life underneath. Petri dishes make goodcontainers,and the insects can then be kept in 
water anil observed througli a stereoscope. Have the students use the identification sheets of 
aquatic insects'and organisms to identify three animals. Rocks must be returned to their 
original location, and all specimens should be carefully returned to the water. 

Have students, using the infornlatiorv on the work sheet, interpret the data collected througli 
group discussion. After the information has been interpreted, ask them "Why is it important 
to know this and how can it be used to improve the stream?" Record answers on paper. 

CURRICULUM RELATIONSHIPS . 

Investigate the stream in two locations some distance from each pthei (ideally at its source 
and mouth) and compare the results. 

Write about/the sounds of 'the stream, using words that sound lilce moving water (e.g., swish, 

Make a model of: part of the stream that is especially pretty, using natural material such as 
bark, grass, leaves, rocks, earth. ' <f* ' 

Find out if the stream has been polluted and if so, the source of pollution. What can be done 
• to, reduce pollution? What can the class do to s^^people littering and fouling the area? If 
possible, have a V!ean-up campaign for the stream area. 

BIBLIOGRAPHY ^: : . 

Milliken, Margaret, Austin Hamer, and Ernest McDonald. Field Study Manual for Outdoor 
" Learning, Minneapolki; Burgess Publishing Company, 196^). 

Following, are record forms, descriptions '-and illustrations which can be used in stream 
studies. - ^' ' . ' . 
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STUDY OF A STREAM 



Take watCF samples from different areas: 



(1) 

Location of sample 
(Edge or middle of strear^) 


Time 
Taken 


(2V 

lempcr^ture 
Water Air 


.(3) 
pH 


(4) 
Usable 
Oxygen (ppm) 


























— . ^^-^1 













Analyzing the^data; Use fhe charts b^low to determine the types, and aitiounts of aquatic animals you 
^^\^ would expect to find in the stream. 





— "a — ■■ ■ * " 

Temperature. 


Life Found 




Greater than 65° 

^_ , i • — 


Much plant life, catfish, carp 




Upper range .. 

L^ss than^65° 

' ' Lower rangV 


Caddis fly, water beetles, stridors, bass, carp, 
crappie , " 




Trout, caddis fly, stoncfly, mayfly 


it 


pH RANGES THAT SUPPORT AQUATIC ANIIVbd^AND PLA^^T LIFE 




Most Acid 


Neutral ; ./ Most Alkaline 




I 


7 14 


• ■ 


6.5 . 


7.S ■ « 


^ Largest vaSiety (of animals, trout) (mayfly, stoncfly) (caddis fly ) 




7.0 


. q 0 


ERIC 


■•» 





Snails, Clams 



6.5- 



;ams 1 ^ 



1.0. 



Bass, Crappie 

6.0 —9.0 

Carp, "Suckers, Catfish, some insects 

6.5 12.0 

Plants (algae, rooted, etc.) 

Bacteria 



.13.0 



\^ 'Us^lg Oxygen in ppm Reading 


Life that can Survive 


^, Below 5 t 


Le^variety of life 


■ Above 5 


Large variety of life 
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^ . RECORD OF ANIMAL LIFE 

Use the aquatic insect keys to help identify animals collected. 



RIFFLE 




POOL 




Kind 


No. 


Kind 


No. 



























































Conclusions: 

is this the type of aquatic life you expected to find'* 



What fish would you expect to find in this section of the stream? 



Is the water in the stream pure enough to drink? 



How can you tell? 
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, AQUATIC INSECTS 

• — — 




IDENTIFICATION OF AQUATIC INSECTS . . * 

May Flies (Ephamerotera^^*^ay flies are abundant in streams and lakes and can be found in practically all fresh water 

bodies throughout the state. The nymphs are found on the undersides of rocks ©r other 
underwater objects. They have two or three tails. The wings of the. adult are held in an 
upright position while resting. 



Dragonfly (Odoaata) 



They are found in all types of fresh-water areas: ponds, lakes, streams, arid swampy areas. 
The nymphs, can be found crawling about ori the bottom, on aquatic plants, or other 
underwater objects. They are one'pf the largest aquatic insects. Most of them are dark brown 
to green as yc^ng adults but later mature to brighter colors. When resting, their four wings 
are held outstretcheJi. ' 
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Stone Fly (Plectoptera) 



" Stone flies seem to require running water in which to live. They are never found in lakes 
except in the inlets and outlets. When the adult is resting, its wings lie lengthwise upon the 
back. Nymphs are found in abundance only among the rocks in streams. Stone fly nymphs 
have twoiong, stiff tails. 



Water Boatman ■ Boatmen are found in nearly all waters, particularly in slow moving waters. They swim in an 

(Hemiptera) erratic patterri under water. They are normally brownish in color and equipped with leathery 

wings. ' . 

Water Strider (Hemiptera) Water striders are a familiar siglU on the surface of slow movfng waters, ponds, and lakes. 

They resemble long legged spiders. Althougli equipped with wings, they are rarely observed 
in flight. Their color is usually brown to gray. They are often calleij **water skippers." 



Caddis Fly (Trichopteta) 



Caddis flies are found in neady all lakes, streams, and ponds. During fheir underwater life, 
they live in cases made from sticks and small particles of rock. These can usually be seen 
moving about on the bottom. When the adults are at rest, they, hold their wings rppf-like 
over the body. The ndults are generally dull brown or black. Sometimes the larvae !ire called 
'*penny winkles" by fishermen. "Periwinkle" is another common name. 



Whirligig Beetle 
(Coleoptera) 



These, are found on the surface of slow moving waters,, whore tliey take advantage oi the 
surface tension. True to their names, they whirl or swim on the surface. When disturbed they 
frequently dive under the water. Their bc)tlics are dark, the front legs long and slender. 



Crane Fly (Diptera) 



The larvae of the crane fly are found in scum of shallow waters, in the damp soil along 
streams or lake shores, and marshy areas. The adults are never truly aquatic and may be 
found great distances from water. Adults look like giant mosquitoes without a beak. 



Mosquitoes (Diptera) 



Mosquitoe larvae are usually found in stagnant or slow moving water. Most people are 
familiar with the appeiyance of adults which are more abundant around marshy, damp areas. 
The young are often called "wigglers" and can usually be found wiggling about just under 
* the water's surface. Contrary^ to popular belief, not all mosquitoes bite; the males are not 
equipped for biting. . . 



Black Fly (Diptera) 



The larvae are found in flowing water only, on stones, vegetation, or other objects, usually in 
the swiftest part- of the stream. ln*m.any cases, the larvae are so numerous they appear 
mass-like over the surface of the attached object. Later in life, theyJive in a cocoon which is 
customarily a boot-shaped structure. As the name impU'es, the black lly is usually dark and 
compactly built with rounded back and short, broad wings. Adults may be found great 
distances from water. . ^ 



Midges (Diptera) 



Larvae are mosf abundant in shallow, water in lakes, ponds, and streams favored by a heavy 
growth of aquatic plants. They , prefer soft mucky bottoms as. they are a bottom-dwelling 
species, and need this type of environment for constructing their tube-like homes. Larvae 
live in soft tubes. During later stages thty are found irr silken cocoons or gelatinous cases. 
The adult midges look like mosquitoes. Their antennae look like two feathers on the front of 
the head and they have no beak. ^ ' 
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IDENTinCATION OF SUBSURFACE FRESH WATER ORGANISMS t 

Planarians are fairly conunon in ponds, lakes, springs, and other fresh water among 
vegetation, beneath stones, or on the bottom. These free-living flatworms are usually 
arrow-shaped and vary in color from white to black dependin^ftjo species and environment. 
Small planaria look much the same as the adult, ^ \ 

Fresh-water bryozoa are very common in lakes, ponds, and rivers. They are community 
dwellers,, living in a jelly-type substance formed on sticks or over the surface of underwater 
objects. There is a wide, range in coli^sojn^ colonies are browaish and still others have a 
greenish tinge. Colonies consist of thousands of these tiny animals. 

Leeches make homes in lakes, ponds, or other fresh-water areas. They can be seen moving 
about under water by their well-known "Measuring Worm" fype of travel, or by swimming 
freely. Leeched are predatory or parasitic segmented *worms with sucking discs which are 
used in attachment, movement, and feeding. They are usually dark brown to black, 

Daphnia are found in all sorts of fresh waters. The shallow, weedy backwaters of a lake 
whose water level is fairly permanent harbors greater numbers than any other kind of 
localityyThese little crustaceans are virtually transparent, and are best recognized by their 
two-hpanched antennae and sharp tail spine. 

These tiny fresh-water crustaceans are familiar in all slow-moving waters, especially shallow 
bnds. Their bodies, like daphnia, are quite transparent and characterized by the forked 
antenna and branched tail. The female usually has two groups of eggs attached to her body 
just ahead of the tail,' 

Fairy Shrimps (Ano^traca) For the most part fairy shrimps live in temporary pools and ponds. They are frequently seen 

under water rowing themselves on tfaeir backs by means of numerous flattened appendages. 
These appendages always face the source of light. 

These are found in lakes, streams, and ponds in eastern and western Oregon, usuafly among 
aquatic plants, rocks, and algae. They are nearly transparent and look like **sow bugs." 



Planaria (Turbellaria) 



Bryozoan Colony 
(Broyozoa) 



Leech (Hinidinea) 



Daphnia (Cladocera) 



Cyclops (Copepoda) 



Ffesh-Water^rifnp 
(Malacostr^ca) 



Objectives 



Rationale 



Vocabulary 
Materials 



Activity I 



Activity 2 



EFFECT OF TEMPERATURE tHANGES ON 
AQUATIC COMMUNITY 

As a result of this encounter, the student should be able to: 

1 . Determine the relationship between dissolved oxygen and temperature. 

2. State the effect of a rise in temperature on an aquatic community. 

Since man continues to alter the temperature of both fresh and sa^t water areas, students 
should have an understanding of the effects of these practices'on aquatic life. The cooling of 
atomic reactors and damming of rivers for navigation, Irrigation and hydroelectric power are 
among the major sources of temperature alteration by man, 

dissolved oxygen once-through cooling 

dissolved oxygen testing kit (llach Chemical Co,) 
pond water , 
aquarium pump for aeration 
microscope slides 

GRAPHING DISSOLVED OXYGEN AND TEMPERATURE ' 

Using either pond or tap water, measure the dissolved oxygen (DO) at various temperatures 
from cold tap water up to 70^ F. On a graph plot DO against temperature. The water should 
be well aerated (with the aid of an aquarium pump) during tests so temperature is the only 
variable. 

OBSERVING CHANGES CAUSED BY TEMPIeRATURE CHANGES 

Scoop up mud from the bottom' of a pond, and establish an aquarium that resembles a 
natural ecosystem (plants, snails, small fish, algae.) Place this aquarium in a water bath that 
will maintain a temperature close to the natural one. (This may be done by setting a small 
aquarium in a sink and putting a pipe in the> sink's drain and letting the tap water run slowly 



gallon.jars or small aquaria 

thermometers 

microscope 
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afa cool temperature.) When the aquarium has stabilized at a given temperature, observe the 
organisms (count large ones, make slides and count and classify smaller ones) and determine 
their ecological relationships. Raise the temperature of the iap water. When the aquarium 
has stabilized at the aew temperature again sample the ecosystem and determine 
relationships. Do this for several temperatures. Compare the composition of the community, 
at the various temperatures. 



n 



Tap H^O Running 



Pipe in drain 



L- 



Aquarium 



Sink 



Activity 3 



Activity 4 



^Appraisal 
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MEASURING TEMPERATURE AT A DAM 

On a field trip to a hydroelectric or irrigation dam record the temperature, and if possible 
dissolved oxygen levels, at' diffe'rent places below the dam an4 in the reservoir. What 
inferences can be made about the effect of the dam on the temperature of the water and its 
aquatic life? 

LIBRARY RESEARCH 

Read accounts of nuclear energy plants that cool' their reactors by discharging the water 
straight into a river or lake. This process is called once-through cooling. What can you find 
out about the effect of this process on aquatic life, as around the Hanford, Washington, 
atomic plant? Is there evidence of thermal pollution and harmful radiation which affect 
human and animal life? * ' o " 

Information may be obtained from the sources listed in the bibliography of this encounter 
and from such agencies as the Oregon Fish Commission, the Oregon State Water Resources 
Board, the Oregon State Department of Environmental Quahty, and the U.S. Atomic Energy 
Commission. » . . 

Discuss the relationship between temperature and food chains. 

Have students predict the effect of a ri^e in temperature 6n a biotic community, 

CURRICULUM RELATIONSHIPS - 

Have students write themes gn the economic importance of nuclear power, the effect of the^ 
Columbia River dams on the salmon and steelhead trout fisheries. Investigate the long-range- 
proposals for satisfying the electric power needs of Oregon and the Pacific Northwest (write 
to Bonneville Power Adgiinistration, Portland, for information), i 

Determine the amount of water needed to cool a plant which puts a given amount of ^*hot'* 
waste into a body of water, 

BIBLIOGRAPHY [ 

Curtis, Richard and Elizabeth Hogan, Perils of (he Peaceful Atom. New York: Ballentine 
Books, Inc, 1969, . 

Novick, Sheldon, The Careless Atom, Boston: Houghton Mifflin Co., 19<59, * 
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Science 
Social Studies 



ANIMALS-CRAWLERS, JUMPERS, 
CLIMBERS AND FLIERS 

As a result of this encounter, the student should be able to: 

1 . Identify three or more animals that live on the playground. ^ 

2. Describe the habitat of three or more different animals that live on the school /ground. 

3. Recognize the effect upo®animals when man changes their enviroiupent. 

Through first-hand observations, the student will begin to see the interreTationship between 
wild animals and other elements of the environment. 



habitat 



predator 



locomotion 



1 



OBSERVINGAND DESCRIBING ANIMALS ON THE SCHOOL GROUNDS 

fake a walk around the school grounds arid vicinity fn search of wild animab such as insects, 
birds, squirrels, chipmunks, frogs, and butterflies. List your observations: where you saw 
them, where they nest, what they eat. Spend^a little time observing these animals, sitting 
quietly where they cannot see you. A pair of binoculars is useful. 

Why do you think these particular%nimals live where they do? What did you see that makes 
you think so? " , ' . ^ ' ^ 

Describe from memory the physical appearance of each. What type ^f body, cover does it 
have-feathers, fur? How many and what types of legs? How is each'Species suited phy^icafly 
to its environment'ns there evidence of camouflage? Point out differences in locomotion. 

SKETCHING ^ - 

Find a suitable spot on the school grounds and sketch an animal of the crawler, jumper or 
climber type. Also" sketch its habitat. It may be necessary to put it in ajar if it is very smalh 
Return it to its habitat when the sketch is completed. J 

LISTENING FQR ANIMALSOUNDS . 

Stroll around the scjiool grounds and neighboring area, stopping to'listen to sounds of 
animals, such as the cry of birds, chirp of frogs, screeching of squirrels^barking of dogs, and 
neighing of horsps. Describe your feelings when these sounds are heard. 

Perhaps you can find a record of bird songs or cries of foxes and play it irt class. 
DISCOVERING HABITAT . ^ 

' ■■ 

Walk around the school grounds and surrounding area looking for evidence of animal homes 
in trees, on the ground, and elsewhere. Wliy do these animals live so close to people? In what 
ways can students help our animal friends? • - . 

DISCOVERING FOOD SOURCES ' ' 

Around the school oj near, your home look for plant life that may provide food for anirtials. 
Examples of such food include acorns, nuts, and berries. List them and" th^ places where 
they were found. Wliat would happen to wild animals if the entire area were black topped 
fo> a playground or road? 

From your observations describe a favorite wild animal, the food it eats, and its home. Draw 
a picture of one that lives in the ground and another that lives above'^round (in a tree). 

Discuss the effect of man's changing of the natural environment on the animals that 
formerly dwelled there. For example, examine the impact of roads, dams, farms, suburban 
housing developments. Write the Bureau of Spoft Fisheries of the Def)artment of the 
Interior in Portland for a list ol endangered animal species in .Oregon to learn what has 
happened to them. ; 

CURRICULUM RELATIONSHIPS ^ ' 

Study in detail how animal life depends upon plant life. Illustrate with pictures. 

Assign students research reports on the benefits to man of such animals as hawks, coyotes, 
eagles, and hummingbirds. In writing about coyotes try to get both sides of the controversy 
into perspective-that of the wildlife expert who belieyes^that coyotes h^ve an iniportant 
role to, play in the- ecosy<:tprn and the cattlemen and sheepmen who believe coyotes should 
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Audiovisual Resources 



be exterminated* because they occasionally kill cattle -or sheep* Investigate what the Oregpn 
Game Commission is doing about predator control, ^ \ 

Write a theme on predators found in the vicinity of your community and what is happening 
to thefn. The local office of the Oregon Game Commission .may be able to provide 
information. 

Play records of Songs for Animals (see below). 

BIBLIOGRAPHY ^ 

Pitts, et al. Our Singing World, the First-Grade Book, Boston: Ginn and Company, 1959. 
. I . The Squirrel - ^ . 

2. The Frog . ^ 

3. Song of the Bee 

4. Little'Frog ' . 

5. The Butterfly ' * 

6. The Owl and the Brownies ^ ' 

7. A Green Frog . \ - . 

8. Ten Little Frogs 

Berg, Richard C, Music f(#r Young Americans, Exploring Music, New York: ABC Series, Book 
3. 1966, ^ 

h Muskrat Muskrat % ' 

2, Lightning Bug* 

Watters, Lorrain E. Singing and Rhyming, Boston: Ginn Book Company, 1965-^7, 

1, Woo^chuck Hill - ' '6. Blackbirds 

2, Jadpoles t, 7: Bluebird 

3, The- Little Gray Squirrel 8, Honeybee ^ ^ " 
• 4, White Butterflies 9, The Robin 

5, Buzz, Buzz, Buzz- ' 10. The Empty Nest 

" The following films are available from the Department of Audiovisual Instruction, Gill 
Coliseum 133, Corvailis,. Oregon 97331. 
Adapting^to Changes in Nature 
Animals in Winter > ^ 

Animals Hide and Seek: Camouflage for Beginners • \ 
Small Animals Protect Themselves ' 
^queak the Squirrel 

Animal Homes . ' 

Animals and Their Homes 
^Animals at Night 

Animals at Work-in Nature ^ - " 

Beaver Valley 

Brown Bern go Fishing ^ , 

Forest is Home to Wildlife 

Adventure of the Chipniunk ' s 

Cricket and Grasshopper . ^ . 

Earthworm * 
Animals and the Way They Eat 
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STUDYING ANIMAL POPULATIONS 

As a result of this encounter, the student should be able to: 

1 . Identify and name six or more'nondomesticated animals which live in or near towns and 
cities. * ^ ' * . * 

2. Identify and name six or more wild ^nimals found only in' rural ateas which are largely 
unchanged by man's activities. ' 

. . 68 ■ " 



Rationale 



Vocabulary 
Activity 1 



Activity 2 



3. Identify by common names three -or more animals which ordinarily can be seen only in 
wilderness areas, iind usually at distances long enough to require field glasses to scp 
details. 

"4, dfscuss marl's impingement in the habitat of many animaPs, reducing their numbers to 
dangerously low levels. 

Some anipials need the protection and seclusion of wilderfiess areas. However, such areas are 
gradually disappearing as man develops them for his own use. Other animals vary in 'their 
abilities to live near or with man. Many persons are disturbed by the increasing number of 
animal species threatened with extinction, through the alteration or destruction of their 
natural habitats. With the expansion of metropolitan areas, highways, recreational areas, and 
other things which, encroach upon wilderness, there is need for more understanding by 
citi/ens who will have a voice in making decisions that affect the anim;il world. 



habitat 



wilderness 



species- 



extinction 



MAKING LOCAL OBSERVATIONS 



Look around such developments as buildings, cultivated fields, orchards, and city parks for 
different kinds (species) of^ animals. List as many as possible by common names.- Many 
animals are nocturnal. If niglit observations cannot be made, sand or mud boards may be 
placed along trails to record tracks. 

FIELD WORK IN RURAL OR SEMI-WILDERNESS AREAS 



Visit an area where the land is neither cultivated nor fenced and where people's homes are 
" widely spaced. List by common name as many animals, including birds, you are able to 
observe. List signs of otht*rs which remain well hidden. 
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VISIT TO THE WILDERNESS 



Activity 4 
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If possible arrange a wilderness trip. Visit an area which is in a more or less natural state, 
such as a designated wilderness area in a national forest:, or a national park. A nearby game 
or bird refuge would also be acceptable. Using your binoculars; record all the animals that 
^ can be clearly seen ahd^all the information you have been atle to dig up. Consult the U. S. 
Forest Service for a list of primitive and wilderness areas in Oregon, the National Park 
Service for national parks and national seashores, and the Bureau of Sport Fisheries and 
Wildlife of the Department of Interior for a list of wildlife refuges in Oregon. 



BIRP QBSERVAT|[ONS^ 



An excellent way to become acquainted with and acquire an appreciation of animals in your 
area is to become a bird watcher. Birds are all around us in city and country. Many are 



residents the year round. Others qoijie and depart withlhe seasons. . 

To be a bird watcher all you need is a good pair o/ binoculars and a handbook. Birds of 
North /4wer/ca, ^published by the Golden Press, N^w York, is one of .the best and'least 
expensive. Also quite useful is .4 Field Guide to Western Birds by Roger Tory PWerson, 
published by Houghtori Mifflin Co., ^osion, }A^ss. Ducks At u Distance, published by the 
U.S. Department of the Interior, is invaluable for identifying both ducks and geese. 

Students may start their bird watching careers by looking for birds around their homes and 
in their neighborhoods for a period of a week or longer. They should use some of the books^ 
listed, and bring the lists to class. A competition may be created^ within the class. Students 
may also be asked to keep scrapbooks of bird photos found in magazines. 

Som'e migratory 'species such as swallows, hummingbirds, and especially waterfowl may be 
singled out for special attention, giving students an opportunity to watch for<heir arrivals 
and departures, their methods of making nests, their, reproductive habits, and the ways in 
which they care for and feed their young./ 

Bird watching will arouse the interest of many students and get them, involved in 
conservation activities. Speakers from the local' branch of the Audubon Society may be 
incited to address the class, and to lead field trips where there are congregations of birds. 

BIBLIOGRAPHY , . . 

Brown, Vinson. Backyard Wild Birds of the Pacific Northwest. Jersey City, New Jersey: 
T.F.H. Publications. 1965. ' 

Collins, Henry H. Bird Watcher's Guide: Racine, Wisconsin: Western Publishing Company. 
1%!. ' . 

Hickey, Joseph H. A Guide to Bird Watching. New York: Doubleday and Co., Inc. 

Students should decide through discussion whether wildlife refuges and wilderness areas are 
worth preserving. Further research may be necessary to learn more about the history of 
these refuges and wilderness areas, the economic forces that are fighting the designation of 
more wilderness areas, and the groups who seek to create more of them. 

CURRICULUM RELATIONSHIPS 

Write essays on justification for traffic in furs and pelts of endangered wild animals and the 
movement to curb this business in the United States. A typical assignment might be to study 
the role of Hudson's Bay Company in nearly exterminating the beaver from early Oregon. 

Controversial aspects of wilderness. and wildlife preservation and the ban on'poisoning 
coyotes recently declared by the Department of the Interior offer opportunities for class 
discussion and debates. * . • 

BIBLIOGRAPHY ' 

^ : ■■ ■ 1 

Bates, Marston.A/flfM in Nature.' En^ewood Cliffs, New Jer'Sey: Prentice-HalK Inc., 1964, 
Darling, Frank Fraser. Wilderness and Plenty. New York: Ballantine Books, Inc., 1970. 
Hay, John. In Defense of Nature. Boston: Eittle, Brown and Company, 1 969. 
Netbby, Anthony. The Atlantic Salmon: An Endctngered Species? Boston: Houghton Mifflin . 
Company, 1968. " . 

Many magazines devote space to con^oversial wildlife and related subjects. Among them 
are: 
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Natural History, published by the American Museum of Natural History, Central Park West 
^t 79th Street^New York, N.Y. 10024 

National Wildlife, International Wildlife and Ranger Rick (for Junior readers), published by 
the National Wildlife Federation, 1412 16th Street N.W., Washington, D.C, 20036: 

Audubdn, published by the National Audubon Society, 950 Third Avenue, New York 
10002. ' • . 

Sierra Club*s Exhibit Format Series and Wilderness Conferencie Volumes, available from the 
club at Mills Tower, San Francisco, California. ' . 
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ENVIRONMENTAL NEEDS OF ANIMALS 
AND HUMANS 

As a result of this encounter, the student should be able to: 

1 . Name the basic needs of all animals (food, water, shelter). 

2. Describe how man's needs are met in a normal community. 

3. Identify tjiree other needs of peopkTteTg., privacy, "elbow room," love, recreation). 

Students should develop an understanding that each living thing has requirements which 
must be met through interaction wit^ts environment^, 

habitat predators camoymg^ experiment 

FIELD TRIP: ANIMAL'S NEED^ 

Arrange a trip to a zoo, farm, or animal refige. Guide the children to look for the things that 
alLaiiimals need. Discuss predators, camoiAlage, and importance of shelter. Observe what is 
provided by man when animals are not in Iheir native habitat. Narrow the list down to the 
absolutely essential1^eeds of the animals. Ale these the same as needs of forest animals, pond 
animals, pets? 

OBSERVATION: STUDENT'S NEEDS 1 1 

Discuss the student's own needs. Are they the same as those of the animals seen on the field 
trip? How are these needs met? Have the students observe and record how their own needs 
are met at home that evening. On the following day, compare the various observations. Are 
they all the same? ^ 

EXPERIMENT: OVERCROWDING 

Crowd all the students and tlreir desks in one-fourth of the classroon|^^eave them that way 
half the day. Tell the students to think about how they feel during tm experiment^Record 
comments, observations, complaints. In the afternoon, move back to regular spacing. Discuss 
their feelings ab()ut being crowded. Ask if they see, a relationship between this experiment 
and living in a crowded city. If they don't volunteer the connection themselves, ask, "Does 
this illustrate another need of people?*' 

EXPERIMENT: RECREATIONAL NEEDS 

At recess take students to the most undesirable spot available (say, a corner of the parking 
lot or a bare-dirt" area) and tell them that is -where they are to play. Record their comments 
and ask them to^conipare the area to their usual playground, Have them design an ideal play 
area. "Does this illustrate another need of people?" 

Write and illustrate a booklet on the Care of a Pet or Care of a Child Illustrate how different 
essential needs are met. • 

CURRICULUM RELATIONSHIPS ^ • 

Write a story personifying an animal in danger trying to reach its shelter. 

Have the student compose a thank you letter to parents for furnishing his basic needs. 

Write poems about the "feel" of being too crowded. 

Construct a model playground with all the ingredients children feel are necessary. 

Enlarge idea of "other needs" of peopje to include need for*Such things asclean air, clean 
water, and quiet. Contact state legislators and communicate this point of viewlo them. 

Ask the principal for an enrollment projection to ascertain whether overcrowding will be a 
problem in your school. If it will be (or is today), ask him what plans arei being made to 
■alleviate this situation. • 

Figure hovi.much space per child there is in your classroom. Compare this to other schools, 
if possible, v 
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POPULATION CONTROL-GUPPIES AND 

MAN • 

As a result" of this encounter, the student should be able to: 

I. Identify a state of stabilization in a. given population of guppies, 

2: Identify factors bringing about population stabilization in guppies, 

3, Identify factors bringing about population stabilization in humans. . 

4. Suggest conseqfc^^nces if human population is not controlled. 

Population stabilizs^l^on is recognized as a major factor which will determine the adequacy of 
food supply and living space and which may, ultimately, determine the survival of the 
human species. This is a long term study which wilt illustrate a^number oi'' factors that 
influence population control. 

population control overpopulation aquarium stabilization 

2 aquarium tanks of equal size with aeration 
and food supply to accommodate guppies 



\ 

SETTINgIjF EXPERIMENT 



51 guppies: 
19 male 
17 female 
16 fry ' 
I pregnant female 



Set up the two identical aquariums. Stock one with 50 guppies: abbut 17 male, 17 female, 
and" 16 fry. In the^secMd, place the oile pregnant female. F^ed the fish and take good care 
of the tanks, being spe^the water in each is properly aerated and filtered. Treat both 
f aquariums identically eVcept for the proportion of food. 



RECORDING DATA 



At/regular intervals, say once every day or two, count the number of fish in each tank. If« 
possible, keep track of the number of males and females. Make a graph for each tank and*"^ 
plot the information. 
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ANALYZING DATA 



Date or Days 



(90) 



Run this experiment three to six months. At the end of the period make a careful count of 
the guppies in each tank. What has happened in the tank that started with 50 guppies? Are 
there more or less now? If less, what happened to them? Are'there any babies now? If not, 
can you speculate what happened to them? How many m^e^ and' females are there now? 

Look at the chart for the tank with one guppy originally. How many are there now? What is 
the most that ' were in this tank at any time? How long did the populatit)n remain at this 
level? Did the population fiuctuiite? Were there^ever any /ry, and if so, what happened to 
them? Did they all live? How many males and females are there now? ' 

It is suggested that a class discussion be held involving the following questions intended to 
provoke students into thinking about the very grave population problem, facirig us. 

Can we compare the guppy population to human populations? Were any steps taken to 
control the gup|)y population or were the laws of nature allowed to prevail? ^ 
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Do we^ as humans do anything to control the laws of nature concerning population groM^h? 
What would happen (or has happened) if either the birth rate were C9ntrolled (decreased) 
without anything being done 'about the death rate? What effect does medical technology 
have on the death rate? What can you find out about infant mortality rates in say the last 50 
to 100 years? 

Is there something we as humans can do to consciously control our population? Are birth 
control and legalized abortion possible solutions? What has medical technology accom- 
plished in the area of birth control? Would this be effective if only part of the population 
practiced it? ^ 

CURRICULUM RELATIONSHIPS [ 

Write stories pcrsgnifying the thoughts of the guppies in the- tank of 50, bringing in such 
ideas as what it feels like to be overcrowded, 

0 

See Activity 2. 

Study population in some of the underdeveloped and overpopulated countries, such as India 
and Indonesia. • 
Study the population of Japan as it rose from an underdeveloped country in the early 19th 
Century to the present. What has happened to the population in India, Japan, China. What 
measures are being taken to control it? What are the population projections for the United 
States? . ' ^ 

BIBLIOGRAPHY 

Ehrlich, Paul, the Population Bomb, New York: Ballentine Books, Inc., 1968. 
Hale, Edward. The Hidden Dimensions, New York: Doubleday and Co, Inc., 1966. 
Xorenz, Konrad. On Aggression, New York: Bantam Books,J970. 

World Almanac contains data on population trends, birth and death rates and other statistics 
pertinent to this exercise. * 

ANIMAL TRACKS ALONG A STREAM ^ 



As a result of this encounter, the studeht should be able to: 
1 . Identify and describe animal tracks. 
^ 2. Make inferences about an animal based on the tracks it leaves. 

\a11 animals need water in order to survive. Presence of animals is commonly detected near a 
^ kream or pond. Search around the edges and look for tracks in the soft sand or mud. Tl;iese 
\racks can tell the trained observer a great deal. 

iAck 



notebook and pencil ' 
mixing bowl 
^^^'^stic or shellac 

OBSERVING TRACKS 



plaster of Paris and instructions for use 

cardboard strips 

paper clips or masking tape 



Visit an area where .animals might c^e to drink. Have the students search the banks or 
edges being careful td* stay in grassy irfeas^so as not to destroy any tracks. 
Students should spread out. When a track is found, record observations about the area and 
the tracks. Make a. sketch of the tracks for possible future identification. Make inferences 
about the animals that made these tracks. 

PLASTER CASTS OF TRACKS . ' 



|4ake plaster casts of as many types of tracks as possible. Be sure that the track is very clear. 
Follow specific instructions as^ outlined in this enco\inter. 

IDENtlFYING TRACKS . ^ . . 

After returning to the classroom, use the descriptions of the tracks and the casts to" identify 
the animals from reference books. Were the inferences made in the field accurate, close, or in 
error? 
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CURRICULUM RELATIONSHIP 



Language Arts Write rep^jrts^out the animals in the observed areaflnclude inferences. 

Fine and Graphic Arts Illustrate the reports you have made from' the information collected. 

Science Malce a study of the habitat of animals you traced to tAe stream. Read about their food 

supply, shelter, family size, and predators, 

MAKING PLASTER CASTS OF ANIMAL 
TRACKS • 

The study of animal tracks is an interesting hobby. To the expert woodsman and naturalist, 
» tracks alid other signs left by animals are an open book which tells what has been happening 

.in the lives of these wild creatures. 

Here is how to preserve ^ood tracks in mud or clay: - ' 

1 . 'Clean track of loose particles of soil, twigs', leaves or other litter, 
2' Spray track with shellac or plastic from pressurized can, if available, 

3, Form a two-inch wide strip of cardboard or tin into a ring surrounding the track. Press it 
firmly inio the ground to give support, but leave at least one inch to form the edge of 
• the mold,^ . , • ' . 

^ 4. Mix about two cups, of plaster of Paris in a tin can or plastic bowl, adding water slowly 
until it is about as thick as heavy cream. Pour it carefully into the mold until the plaster 
f * is about to the top. Allow the plaster to harden at least 15 minutes^fore lifting it out 

of the track. If soil is damp, hardening may take longer, ^"^"''^ 
^ 5. Whb^ the cast is hardened, lift it out, remove the ring, and clean it by scJ^ng it with a 

knifd blade and was|iing it, ^ ^ 

6, Apply a thin coating of vaseline to the track and the surface of the cast. Prace the cast on 
a' flat surface and surround it with a two-inch strip of cardboard or tin, as before, 

7, Mix plaster of Paris and pour it into a mold, making certain that the top surface of the 
casting is smooth and level with the mold. If you plan^to use the casting as a wall plaque, 
place a loop of wire in back of the casting while the casting plaster is stlll soft. Allow two 

^ hours for 4he plaster to harden, 

8. Cafe^Sully remove the mold when the piaster is dry. Separate the two layers and wipe 
excess vaseline from the face of cast and track. Scrape any rough places with a knife 
blade, or use fine sandpaper. Wash the casting in running w^fer. ' 

9. When the cast is thoroughly dry, paint the inside of the track with India ink or black 
poster parint. Label it with the name of the track. A coat of clear shellac or clear plastic 
may be applied to protect and preserve the casting. • . 
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CASTING ANIMAL TRACKS 





STEP 4 
mixture 



Pour plaster of Pans 
over track. * 




STEPS 50 6. Lift cast' 
when, hard. Clean care- 
fully and coat with 
vaseline. 
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POPULATION AND THE ENVIRONMENT 



As a result of this encounter, the student should be, able to: 

1. Identify the conflicting points of view in the population control controversy, 

2. Describe the factors that must be considered to determine proper population- 
environment relationships. 



Traditionally, America has looked with favor- upon unlimited poj^idation growth. However, 
the environmental crisis has cast .this view in t6 doubt. The purpose -of this study is to 
examine the issue of population growth in a rational manner. 

EXAMINATION OF TRADITIONAL VALUES 



Through class discussion and/or the use of a history teacher as a guest speaker, have the class 
examine national trends which traditionally have indicated approval of unrestricted 
^population growth. Generate^a discussion ofv whether or not these trends are valid in today's 
'society. Resource people besides historians might include sociologists, psychologists, 
ministers, and medical doctors. Identify the rationale for differing points of view. 

DEMOGRAPHIC STUDY 



Have the geography department make a presentation about geography and its effects on 
population and population concentration. A comparison of nations such as India and Japan 
could bring out si^iflcant points related to the population, problems facing the United 
States. ^ ^ 

INTEREST GROUP DEBATE ' 



Invite representatives from groups with differing viewpoints on population control to discuss 
their views. • ' . 

SIM ULATION PROBLEM ON POPULATION 



Divide the class, into several groups which represent various viewpoints in regard to 
population growth, and let the students role play through a discussion of an issue related to 
the population question. One group may advocate unrestricted population growth, while 
another may advocate population controls. Other students may role play such persons as 
geographers, sociologists, psychologists, legislators, and others involved in the population 
growth issue; Through this exercise, students should come to realize that contacting views 
play a crucial part in determining the shape of public policy in^uch matters. 

Have each student through an appropriate form of expression describe his personal views 
'about population control and how he would handle the problem if he had the power todo 
so. • 

CURRICULUM RELATIONSHIPS 



See Activity 2. . 
See Appraisal. 
BIBLIOGRAPHY 



The American Assembly. The Population Dilemma, Englewood Cliffs, New Jersey: Prentice 
Hall, Inc., 1963. 

Appleman, Phillip. Tfie Silent Explosion, Boston: Beacon Press, 1965. 

.Calder, Richie. Common Sense Abbut a Starving JVrjr/d New York: The MacMillan 
Company, 1962. 

Ehrilich, Paul. The Population Bomb, New York: Ballentine Books, Inc., 1968, 
Ehrilich, Paul. Population, Resources, and Environment, San Francisco: W,H, Freeman and 
Co.,^970. 

Freedman, Ronald. Population, Chicago: Aldine Publishing Company, 1964. 

Hyde, Margaret. This Crowded Planet, New York: McGraw Pubhshing Company. 1961 . 

Johnson, Huey D.,' ed. A^^; Deposit No Return, Reading, Massachusetts^ Addison-Wesley 

Pubhshing Company, 1969, 
Malthus, Thomas. An Essay on Population, New York: Modern Library, 1960, 
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Audiovisual Resources 



U, S,. Department of Interior. Man~An Endangered^ Species, Yearbook No, 4, U, S. 
Government Printing Office. Washington, D. C, 1968. Also Population Challenge. 
Yea5-UpokNo.-€. 1966. ; > 

The Division of Continuing Education Film Library , Corvallis, Oregon, hais these'films: 

Brazil: The Gathering-Millions European Experience 

India: Writings in the Sand Japan: Answer in the Orient 

Problems of Conservation- Forest and Range Problems of Conservation- Water 

Squeeze Troubled Cities ■ 

USA Seeds of Change Working Water 
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GRAPHING WORLD POPULATION AND 
FOOD 

As a result of this encounter,,the student should be able to: 

1. Construct line graphs to illustrate the rate of growth of world population since 1600. 

2. Graph the rate at which the food supply is now increasing in the world, 

3. Based on the two graphs, predict global food neec 
* * ■ / 

Graphs are efficient ways to present data. The' rates XDf growth for the human population and 
its food supply differ,. This can be clearly seen in graphs of population growth and food 
production. Most scholars consider the population explosion to be the basic cause of most 
environmental problems. Population and food p/oduction studies are effective ways to focus 
on this problem. 



exponential curve 
vertical axis * • 
kilogram 
horizontal axis 



arithmetic, cvirve 
calorie 
extrapolate 



Reference books and articles concerned With both the rate of world population growth and 
maximum possible rate of increase in food supply. 

Note: Both of the Ehrlichs books and the books by Hardin and the Paddocks listed ift the 
febliography are excellent sources. 

Graph paper (10 divisions per linear inch) ^. 

GRAPHING 350 YEARS OF HUMAN POPJULATION GROWTH ' - 

Using figures obtafined from reference books and articles, the students (perhaps in small 
groups) should construct two line graphs. On one, plot the years 1650 to 2000 A.D. along 
the horizontal axis, and world/population on the vertical axis. World popuktion after 1970 
may be extrapolated. An exponential curve will be produced. 

The second graph will have the same horizontal time scale. On the vertical axis world food 
-production should be plotted in calories, pounds, or kilograms. An arithmetic curve will be 
produced. ' , 

INTERPRETING GRAPHS - ^ ^'^V" 

^ Students should use the graphs to calculate chang^es in the amount of food expected to be 
produced per person in future years on a world-wide b^sis. 

Students should discuss history and present trends which suggest the average man (on a 
world-wide basis but not necessarily in all countries) will have a much more meager diet in 
future years. . ' 

Students should Submit their graphs (see* "Objectives**) with explanation of their meanings, 
listing sources of information, including figures used in graphs. / * 

A logical extension of this activity would be to encourage students to suggest means for 
avoiding famine in countries where the population growth is outrunning the food Supply. 
Another would be to consider_the possible impact of population growth on resources other 
than food, using the more crowded lands. ^' ' • 



80 



CURRICULUM RELATIONSHIPS 



Graph and calculate ratios of food units to persons. . 
Reading, class discussion, and report writing all require*us.e of language-skills. 

BIBLIOGRAPHY ^ s 

Borgstrom, G. The Hungry Planet. New York: Collier, 1964. 

Daedalus. Devoted to population problems. Boston^: American Academy of Arts and Sciences, 
^ Spring 1 968'Issue. ' . ' 

Ehrlich, P.R. r/ze Population Bomb, New York: Ballantine Books, Inc., 1968. ; . 

Ehrlich, Paul R. and A. H. E\{x\\c\\. Population, Resources^ and Environment San Francisco:, 

W. H. Freeman and Co., 1970. 
Hardin", G. Population, Evolution and Birth Control. San Francisco: W.,H. Freeman and Co., 

1969. - * ' 

Paddock, W. & P. Hungry Nations. Boston: Little, Brown and Co,^ 1964. 
Paddock, W. & P. Fjm/ne- 7 975.' Boston: Little, Brown and Co., J967. . 
Encyclopedia (general). ^ J ' . 

Critchfield, R. "Feeding the Hungry: Can Politics Keep Up With Technology." New 
/?epwMc, October 25, 1969. 

Dav;s, K. "Population Scientific American, September. 1 963. , 
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AUTOMOBILES AND MAN 



Objective „ 

Rationale 

Vocabulary 
Activity 1 



Activity 2 



Activity 3 



As the result of this encounter the student should be able to discuss the impact of the 
automobile on our way of life, including its benefits and drawbacks. 

The purpose of this exercise is to introduce the student to some conception of the role of 
the automobile in our daily lives and the problems it creates. 



classification similar 
VEHICLE ACCIDENTS 



order group ^ objects category 



Have the -class investigate the number and causes of motorize^ vehicle accidents in the state 
each year for the past five years, including the number of people killed and injured. Data can 
be obtained from the Highway Comrnission or the State industrial Accident Cormnission, if 
possible, obtain information on accidents by vehicle type. What inferences can you make 
about the safety factor in automobiles based on the information obtained? Does age of 
vehicle play an important role? What are the requirements for safety in the state vehicle 
laws? V ' • - 



DRIVING VIOLATIONS 



As a follow-up, designate a team of students to vi^it the city or county courthouse to sit in 
on driving 'violation cases. Report findings $o qlass and perhaps have the class discuss the 
'problems encountered in the courts. Discuss the^jroblem of the alcoholic driver and what is 
being done by the state to handle it. ^ ^ , 

, VEHICLE EMISSION , . ^ 

On the basis of the air pollution section in this handbook, have students investigate the 
problem of designing vehicles which emit little poisonous waste. What is being done by the 
government in this field? ^ * ^ 

Compare Oregoi) emission control regulations with those in California. Information may be 
obtained from the Department of Environmental Quality and the Highwaj^ gommission. 
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ENERGY FOR THE PACIFIC NORTHWEST 



Objectives 



Rationale 



Activity 1 



As a result of tKis encounter, the student should be able to: 

1. Identify the sources and potential sources of electric power available in the Pacific 
Northwest, in Oregon, and in his local area. 

2. Describe the factors and interest grgups involved in the controversy over future power 
. generation, especially nuclear energy, i ^ 

3. ^ Identify the points of view of segments of our society which are affected by nuclear 

power developments. 

* 

The need for additional energy sources to meet the inci'easing demands of our technological 
society is universally recognized. However, we realize that our environment is directly and 
indirectly affected by power development. 

In the Pacific Northwest the bulk of the power we use is .hydroelectric po we/. Until recent ' 
years, nuclear power was regarded as too expensive to compete \yith hydroelectricity or with 
•electricity generated by fossil-fuel plants. However, nuclear power generation is liow 
competitive with other forms of power. Portland General Elecfffc Company is building the 
Trojan plant on the Columbia River near Rainier, the first nuclear plant in Oregon. Much 
controversy has developed in Oregon and throughout the United States.about the safety and 
desirabilit^ of using atomic fission to produce electricity. 

Another eleitient in the power controversy is the argument that Americans use electricity 
wastefully-in windowless buildings, in electric signs, in air conditioning in climates where it 
is not really needed. These people say that the by-products of power generation smoke and 
particulate emissions from coaNfiredor oil-fired plants, and the dangerous radioactive wastes 
from nuclear plants -are deteriorating our environment and also endangering, in the case of 
atomic power, human lives. 

This encounter is designed to get students interested in the power issue and make them 
analyze some of the complex problems involved. 

RESOURCE SPEAKERS: PRESENTING THE ISSUES ° . 

Invite to the class speakers representing .some of the interests involved in the power 
controversy to participate either in a discussion or a debate. They may include 
representatives of the private power industry. U.S. Corps of Engineers, conservation groups 
(e.g., Oregon Environmental Council, Sierra Club), members of the state legislature, 
Bonneville Power Administration, and others. 
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Activity 2 



GETTING THE FACTS 



Students should become acquainted with the power situation in their own co^^unity. Have 
them do research on the sources of electricity used in their community: who generates it, 
who distributes it, w^at are the trends in its use. and cost? They should be able to give a 
picture of the generii^ion and distribution of power in the Pacific Northwest and in their 
own .pmmunity. Material can be obtained from the Bonneville Power Admiitistration, 
Portland, especially annual reports which show where the power goes. BPA is the distributor 
for all electricity generated by federal power installations in the Pacific Northwest. This 
electrical power is sold to private and publicly owned distribution systems and to industry 
on a wholesale basis only. Retail distribution is done by the local power company, rural 
electric cooperative, or public utility district. 



Activity 3 



ELECTRIC POWER USAGE 



Ask each student, to study and evaluate the use of electricity in his home* Determine the 
number of appliances, the peak loads during the day, the amount of power used at^various 
seasons of the year on a moothW basis (check the family's electric bills), and the charge per 
kilowatt-hour. > . ' \ 

Additionally, stude^s may check with the local power distributor ^njpfojected require- 
ments in the confimunity, and where particular load increases are ex-^ected (residence u^e, 
farm use, industrial and commercial use). If tfiere is an aluminum^niill or pulp mill other 
heavy users of power in the vicinity, information should be obtainecl on the amounts each 
consumes. Consult the local power company for such informations * 
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A FIELD TRIP 



A trip miglit be scheduled to the headquarters of the Bonneville Power Administration in 
Portland to .see the dispatching center which moves the power from hydroelectric, nuclear, 
and fossiNfuel plants in the Pacific Northwest to load centers. After the visit, students may 
be asked to discuss in class their findings and impressions. 



ROLE PLAYING 



Create a role-playing situation involving students in the Pacitlc Northwest p.bwer 
controversy .« For the simulation, divide the class into as many interest groups as possible. 
Some of the issues which may be aired are discussed in the rajlionale above. 

Have each student explain what his solution to the controversy would be if he had the 
authority to make a decision. He should take into consideration both the proposed power 
needs (as formulated by the Bonneville Power Administration and the power industry) and 
the points of view of those who would restrict power growth in order to safeguard the 
environment, 

^tudents should be able to describe the major factors in the power situation and 
demonstrate ability to make decisions based on information concerning the critical 
ecological issues, 

curriculum' relationships ^ 

Students may study the {processes and mechanisms by which electricity is generated and 
distributed over large areas until (tM'eaches the user. 

Contrast methods of operation and policies of private pow^companies and publicly owned 
distributors such as a rural electric cooperative or public utihty district. How are these 
various bodies regulated? 

Debate and role playing provide experience in critical thinking, 

NUCLEAR ENERGY- POWER AND 
POLLUTION 

S . Ji L- : ! S 

As a result of this encounter, the student. should be able to: 

1 . Describe one or more ways he has detected the presence of radioactivity by using special 
devices, 

2. List three or more potentiaJ- benefits and three or more possible hazards associated wUh 
nuclear. electrical plantsl 

3. Defend a conclusion about the desirability of building a nuclear power plant wit'hin 50 
miles or less of his owri home. 

■ \ 

There are many tederal and state laws governing the construction and operation 6( nuclear 
power plants. And many scientists still feel there are dangers associated with the operation 
of such plants. There is much more to be learned about radiation hazards to humans: Other 
recognized problems include the disposal of radioactive waste material, handling of 
radioisotopes, and the release of heat into the water. This encounter is designed to 
familiarize the student with some properties of radioactive r^aterials and their effects.' 

radioactivity cloud chamber 

nuclear-powered ' Geiger counter * , • 

isotope ionizing radiation 

radioisotope hydroelectric - ^ 

fossil-tuel ■ , 

Cloud chamber (available at the Oregon Museum of Science and Industry) 

Dry ice (available at ice cream shops, packing plants, railroad and trucking companies) 

Radioactive isotopes sealed in plastic cubes and packets Otf Polaroid- film (available in kit 

tbrm Prentice-Hall. Macalaster or as part of the "Introductory Physical Science^* (IPS) 

course now taught in many sck)ols) 
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Geiger counter (obtain on loan from a nearby college, from your own IMC or IED,froma 
local industrial firm, or from your science department) 

OBSERVING EVIDENCE OF RADIATION 

Have students set up cloud chamtiers according to instructions which may be found in.most 
physical science textbooks. (See, for example*. Introductory' Physical Science, published by 
Prentice-Hall.) Students should make brief written notes of their observations, 

DOCUMENTING RADIATION ON FILM 



Pairs 6t groups of students should expose Polaroid film to radioisotopes according fo 
instructions in the commercial kits available. (Prentice-Hall's text, named above, gives 
complete instructions for this activity; kits are available from the pubhs{)er.) 

USING A RADIATION COUNTER " > r . 

Each student should expose' Geiger counters to a radium dial watch or clock; or to a 
radioisotope cube, and observe* the counter's behavior. Radium is not used in clocks and 
watches today, but old dock faces with radium dials may frequently be found. Suppliers of 
scientifi*c materials offer relatively safe radiation sources for such an activity, 

READING OPPOSING VIEWS OF NUCLEAR POWER '" 

Students should read at least two books or articles, one favoring nuclear plants, and one 
opposing them. The teacher could contribute by interpreting some of the more technical 
. material concerning pollution problems and biological hazards associated with any form of 
ionizing radiation. He might also describe briefly the operation cJf conventional power 
plants-hydroelectric and fossil-fueled. Students should understand that all methods of 
producing electrical power cause some undesirable side effects, , ^ 

The student should list and document both the benefits and hazards he believes nuclear 
power plants represent. He should be able to take a position for or against construction of a 
-nuclear plant -near his home and be prepared to defend his views, 

Ea(ih student will explain how he has observed radioactivity in the laboratory. He will also 
list, or name oraily, three possible advantages and three disadvantages of nuclear power 
plants, . 

The class should be divided into those who favor and those who would oppose construction 
of a nuclear plant near their homes. An informal debate would be an excellent culminating 
activity. ' • f 

. CURRICULUM RELATIONSHIPS ^ 



Study the effects of radiation on human bcings'and animals. Jn^^estigate the effects. pf the 
Hanford Atomic Plant on the salmon runs of the Columbia River. « 

Read about economic and political issues associated with aUnnic power generation. 

. Communications skills will b/ directly- applied in reading, reporting, and discussion of this 
controversial subject. . , • 

BIBLIOGRAPHY • 

Cakler, R. Living with the Atom, Chicago: University ofChicago Press, 1962, 

Curtis, ^. and E. Hogan^ Perils of the Peaceful A torn. New York: Ballantine Books, Inc., 
1969. . - / 

Ehrlich, P. R. and A. H. Ehrlich. Population, Resource, and Environment, San Francisco: W. 
H. Freeman and Co.. 1970. - . ^ • 

Haber-Schaim, et al. Introductory* Physical Science, 2nd Ed. New Jersey: Prentice-Hall, 1972/ 

Novick, Sheldon. The Careless Atom, New York: Dell Publishing Co., Inc. (a Delta Book), 
1969. f ' ^ * . . ■ ■ 

^Clark, J. R. 'Thermal Pollutfon and Aquatic Life," Scientific American, March 1969. 

Curtis, R.'and E. Hogan. "The Myth of the Peaceful Atom," Natural History, March' 1969? 

Fadeley, R. C. "Oregon Malignancy Pattern Physiographically Related to Hanford, 
Washington, Radioisotope Siordge'' Journal of Environmental Heal m, May/June 1965.- 

/ ' ; ■■ ' ■ / 
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Woodwell, G. M. "Radioactivity and Fallout:' The Model Pollution Garden Journal, 
July-August 1968. , 

Public Documents U.S. Atomic Energy Comirffssion pamphlets, "Atomic Pow^r Safefty," and "Nuclear, Power 

. Plants" are available at Box 62, Oak Ridge, Tennessee 37830. ^ 

Pamphlets "An Oregoji First." Portland General Electric Co., Portland, Oregon. - 
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PESTICIDES AND THE LIVING 
COMMUNITY 
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relatively persistent insecticides: 
Sears Rose Dust 
Science Garden Insect Spray 
Ortho Tomato Vegetable Dust 
Spectracide Rose and Flower Spray 
Sears Multi-Purpose Insecticide- 
Fungicide ^ 



As a result of this encounter, the student should be able to: 

1. Describe the comparative effects of persistent and nonpersistent insecticides on an insect 
community, 

2. Identify specific examples of the residual effects of pesticides on other living things. 

Students need to be aware of the varying effects of insecticides on insec/populations and 
their residual effects on other life forms, ^■ 

insecticide (pesticide) persistent pesticide nonpersistent pesticide 

3 large plastic bags (small trash can ^ze) 
hand lens 

note pad, pencil * ^ 

2 insecticides— one from each of the lists 
relatively nonpersistent insecticides: 

Acme Garden Guard 

Ortho Sevin 5 Dust 

Ortho Malathion 50 Insect Spray 

Sears 50 percent Malathion Spraj^ 

Vigoro 50 percent Malathion Spray 

Black Leaf House and Garden Spray 

EXPERIMENTING WITH INSEC TICIDES ^ 

Obtain an insecticide. Study and discuss the |?recautions for use on the label. 

Select three plants with similar insect communities. Observe and record insect interaction 
and make-up of insect species. Isolate th<Fee test plants by enclosing them within inverted 
plastic bags. Spray or dust the first plant with a persistent insecticide through a hole in the 
bag and the secon^ with a'nonpersistent insecticide. Do'not treat the third plant. 

Wlien the dust Kas settled, remove the bags fiom the three plants. Record the immediate 
effects. Observe the insect communities on dt regular basis for at least one month. Prepare a 
graph that plots time against total numbers of insects on all three plants. Also compare 
specific species of insects on the three plants. 

READINGS ' , 1 ^ 

-Read books and articles that point up the pesticide residue problems. See Bibliography. 

Discuss nhe pesticide residue problems from all sides. .Compare the effect on insect 
/communities of npnpersistent and persistent insecticides and consider the approach to the 
pesticide j)robler^hat is now gaining favor. . - 

CURRICULUM RELATIONSHIPS . , 

Inv£stigate the ecpnomic importance of pesticides to agriculture and forestry. Who has the 
right or responsibility to legislate pesticide control? What are the recent governmental 
^ actions on DDT and other persistent- chemicals? ^ ' j 

* Study the relative rates of decay of various pesticides. (Compare the persistent to 
rionpersistent types.) ^ ^ 

BIBLIOGRAPHY ' " . ' ^ 



Carson, Rachel. TJie Silent Spring. Boston: Hoaghton, Mifflin Co., 1962.- 
Commoner, Barr/. The Closing Circle, New Yorki.Alfred A. I^opf, 1970. 



Dorst, Jean. Before nature Dies. Boston :lHteughton-Mifflin Co., 1970. 
'ft' . . ' ■ * 

'"foenow, Robert and Leona Cxdm, Momerit in the Smu New York: Ballantine Books. Ii^c, 

1969? 
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As a result of this encounter, the student should be able to: 

1. Identify and describe three or more changes, in addition to insect death, which seem to 
result from treating a test plot with a commercial ii^secticide, _ 

2. identify and describe three or more changes, in addition to weed control, which seem to 
result from treating a test plot with a commercial weed killer, 

3. Formulate inferences based on*^servations about the side effects of pesticides. 

It is generally known among scientists that most insect sprays (insecticides) and weed killers 
(herbicides) can damage or destroy organisms other than their "targets," There are dangers 
involved in the use of these chemicals and students should develop some awareness of them, 
(One widely known insecticide, DDT, now banned in several parts of the world, is blamed by 
many scientists for massive kills of birds and fish,) Because of the great complexity of the 
following experiments, conclusions should rerriiiin tentative. Not all variables can be 
controlled, but as many 4s possible should be identified, "Food chains" (series of livirig 
things which, feed upon each other) generallly involve man. So, however complex, these 
studies are relevant and important, 

pesticide insecticide 

food chain Berlese funnel , 

control plot herbicide 

species * propaganda ' 

EXPERIMENTAL APPLICATION OF AN INSECTICIDE 

Select, mark off, ahd liibel two plots 6f equal size, 'A and B, Vegetation and other 
appearances should be similar. Determine by ^Qugh count the number and kind of insects 
and other animals in both. Scientific names are not necessary in this st^y. List Other forms 
of animal life which live in, or visit the experimental plots. Check the numbers and kinds of 
animals living below the surface of the soil, using a Berlese funnel. (Instruction for 
construction and use of a Berlese funnel are given in A Sourcebook for tfie Physical Sciences 
by Paul BraiV^wein), Several shovelfuls of soil should be examined and replaced. Carefully 
record all observations. " 
Leave Plot A undistucbed for later use. This will be the control plot. 
Study and discuss the dangers yi'tising gardea insecticides. 

Apply a common garden, insecticide to Plot B, the experimental plot. Follow the label 
instructions carefuUy. ' . ^ ^ • ' 

After the period designated on the l^bel for proper results, repeat application on both plots. 
Record your observations, ^ - - ^ 

Record on -a Chao't the numbers of.each'species stiH left on each plot. Analyze the data in 
terms of how well the insecticide eliminated the insects, how much the chemical affected 
other animals, ^nd ho^ the data for Plot B comjpared with data for Plot A! 

EXPERIMENTAL APPLICATION OF AN HERBICIDE [ \ 

Repeat the five activitjes described abavetusing a weed killer rather than^an insecticide. New. 
plots should be chosen, preferably grass-weed areas. « ' , ^ 

SEARCHING THE LITERATURE ^ ' ■ . ' - . - 

Each student should read some of th^ literature on pesticides and herl^ici^s.^The class can 

benefi'?by reports from many sources. 

*■ b J 

In a class^ discussion elicit student interpretatigns of the data collected. It rrray be productive 

to divide a class into seyeral teams, eaclfof whidj will form conclusions inde4)endent/y about 

the effects of pesticides. Encotirage discussion of the* possible effects of pesticides on 

nontarget species and food chains, extending everi to man. Have each student make an oral 

report based upon his reading. Encourage student . alertness to biases, dis^rtions and 

propaganda found jn his residing. *^ ' <2 / " / ^ 

CURRICULUM RELAtlONSHIPS ' ' ' 

^ ^ : (? '■ 

Study chemical control of living things aaidbthe iriipor^nce of food chain^s. 
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BIBUOGRAPHY • / 

Brandwein, Paul F. A Source Book for the Physical Sciences, New York: Harcourt, Brace, 
Jovanovich, Inc. % ' • " 

Carson, Rachel. Tlie Silent Spring. Boston: Houghton, Mifflin Co., 1962. 

Dahlsten, et al. Pesticides. A Scientists' Institute for Public Information Workbook, 1970. 
Available free from S.I.P.I., 30 East 68th Street, New York, N.Y. 10021 . 

Graham, Frank. Since^Silent Spring. Boston: Houghton, Mifflin Co., 1970. 

Committee foR Environmental Informatiem. *The Price of Convenience," Environment, 
October, 197D>o 

Conway, G. R. **A Consequence of Insecticides," A^a/wra/ZZ/sto/j, February, 1969. 
*Edwards, C. A. **Soil Pollutants and Soil Animals," Scientific America^t April, 1969. 
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^Williams, )C. M. *Third Generation Pesticides," Scientific American, July, 1967/ 

*Suggested reading for advanced students only . 
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LAND-USE PRIORITIES 



4 

As a result of this encounter, the student should be able to identify the factors involved in 
determining land-use priorities in his local area. 

Historically land-use priorities in* the. United States have been determined by vested 
economic interests. Outside New England and former colonial states there has been little 

f)lanning ofr control of land use so that too much of our country's^ natural beauty and 
ong-rcinge usefulness have been destroyed. The purpose of this exercise is to involve students 
in an investigation of local land-use policies and create an awareness in theiji that there can 
and should be better planning for land'use. . ^ ' * . 

CURRENT LAND-USE INVENTORY 

Through discussion the class should develop a listing of poor land, use evident in the 
community. The list should include such areas as residences, factories, shops, and parks. 
After the list is made students should try to determine economic, political, geographic or 
social influences on the development of the area. Was the definition of '-"good land use" the 
same 100 years ago as it is tdday? With today's knowleidge and social requirements, wOuld 
these areas be developed in the same manner? 

I^TATE AND LOCAL GOVERNMENT LAND-USE POLICIES - 

Obtain and study copies of the new state of Oregon land-use zoAing law which requires every 
county to formulate a land-use plan, ^ 

The class or a selected group ofstudents should meet with local planning commissioners to 
investigate the county's current practices in setting- land-use priorities and to see what is 
being done to comply with the new state law, ' 

FEDERAL GOVERNMENT LAND USE POLICIES ' ^ 

Obtain a copy of the 1970 Public Land Law Review Commission's report which deals with 
the lands owned by the federal government. Have the students interview representatives of 
various iHterest groups in the community to get their reacfions ta the proposals of this 
report. Alsoy^have the students interview local or state officeholders to get their views on the. 
effect some pf the proposals in the commission V report would have in our state, .Interviews 
may also be held with officials of the U, S, Forest Service and Bureau of Land Management. 

■ 1 ■ . : ■ 

" FUTURE VALUES AND PRIORITIES 4 

Through field trips, personal interviews, or contact with guest speakers, the class should 
determine what the future land-use needs of the county, may be. The county planning 
commission, depar.tment of parks and recreation, county board of health and local industrial 
leaders can project a number of needs, Hav^, the students relate thq information to possible 
land-use policies, 

SIMULATINGJLAND-USE PLANNING 

Using an imaginary community, or the local community as a.model, formulate the outline of 
a master land-use plan through a simulation exercise*. Divide the students into groups 
representing all the interests involved. The simulation should result in a map illustrating 
proposals drawn by the class. Assign monetary and job values to different^ parcels of land. 
Part of the class should be young couples who want to rent or build a new.house, Is^the plan 
flexible enough to change with new needs?. 

Ask a local professional planner or countf planning commissioner to^come to class to' 
evaluate the results of the simulation exercise. If t^ie simulation revolved around the local 
area, ask the guest to relate to the class, preferably with the aid of maps and models, what is 
actually planned for the area, ^ / 

BIBLIOGRAPHY ^ ^ - 

Dasmann, Raymond E. A Piffereht Kind oj\,Country. New York: The MacMillan Company, 
1968. - ' ^ / 

Johnson, Huqy D,, ed. No Deposit No Return. Reading, lyiassaChusetts: Addison. Wesley 
Publishing Compar^y, 1969. ' * 

McHarg, Ian, Design with Nature. Garden City, N^w York: Natural History Press,_1969. 

Smith, Frank E. The Politics of Conservation. I^ew York: Random House, 1966, v 



The Division of C'ontiiiuing Liducatioii Filin Library, Corvallis, Oregon. Tms these films: 
Cities in Crim Cities of the Future 

Green City * Uprooted Nation * . ' • ' 

Hie Soiled' I'nm tier , ' ► ^ ' 



LAND-USE ALTERNATIVES 



A-s^a result of tiiis encoiiriter, the student should be able to: 

Identify boiii social vakies and natural processes involved in making decisions pertaining 
tolan4ii.se. 

^2. Distinguish the merits of alternate plans^for land, use and support one ()f his own 
choosing. , ' ' ^ . » 

Components in an ecosystem are §b complexly Interrelated that the change of any one Of 
them may have far reaching ramifications j"or other components and for^t'he entire system. 
For example/aerial fertilizers are spread to increase tree growth, but the water receiving the. 
ru„n-off may become choked with algae. A dam is constructed to provjde^ower to encourage 
new industry, but an important salmon resource may be destroyed. marsh is filled in to 
build a-shopping complex, and the water. table may be perilously affected. 

Planners must slu^y the possible effects of -manjpulating any one componeii.; of an 
ccosysteiv. Only in this way can intelligent and respynsible decisions be made about such 
thii^gs as land use. Stndcnts can benefit by , assuming an analytical role in the study and 
di?>cussion of laiid use. \ ' 

diversity / balance sheet . ,^ ' 

bedrock geology inundation"" 
^ institutional ' inventory ^ ' 

FIELD TR I P HIGHW AY LOCATION ^ . . ^ 

Select an area being considered as the^ site ot an interstate highway.-(liT!>lead of a higliwa-y it 
can be the proposed site oi a luicleai plant, a tactory or a subdivision.) Arrange a field trip to 
the area under the guidafice of an engineer aiul 'Mi planning olTicial so i-Iki( sl'ndeiils can leain 
the social, economic, and ecological consid^'i.ili(*iii> involved in seleclhHi o.l (lie site. Data' 
might luv obtained * on costs ot construction, extent. i)l land acquisition, rehica'tion .ol 
lamiLies. and other lactorv . . 

I roni^ the data, the clas;;- should draw* up li lepoK on what happens when a inqjor* 
construcliim site is appropriated. > Th'e re[)orl shonid list both the positive and negative 
impact of.s.nch an action. . . • <> ^ • ' 

LAND USE SIMULATION 



l-hive the class<,-:iimulate. the 'selection ol a highwav roulepA teachei and student might 
explain the simulation as tollows and ihen act as reletees. ' : o 

■ ■ ' ' .... ' • I 

Objeclive: The' '^Plaiyjing ( on)missH)n" is* to make a decision regaidnig the Highway 
("onjnussioii^s^propcjsal lo construct a l,ughway through a hiarshy arv>a^ 

Phase J. The 'Planning (\)nimission ( lour people) is elected by the "class. The • It^ctKHi pToce^ss 
should include class iKHiiination ol c;iFididates and short speeches by the cayd-dales. 

Phase [I. Lobbying groups should, be set. up, for and against the project. Brainstorming 
sessions should he held wiUi the teacher or student tit the blacklx)ard in order to list as many 
groups as possible in 15 junuites. Be.suie to include tiie Hjgluvay (\)nimission as one of the 
groups. Alter all possaMe groups aie mcl^idcd, a^ttcMupt fro combine them so that only lour or 
five will participate in the simulation. These grcuips should be listed oiuthe b{>ard^. and each 
student slu>uld j()i;i-the group that interests him mosL Make an attempt to b^ilmce groiip 
sizes within liniitsy' • . ' 

Phase III. The Planning Commission, and lobbying groups should meet individually fo> 20 
minutes in order to get acquainted, i:ach group should elect a chairman or spokesman and 
plot strategy. ^ ' / 

Phase rV. All groups take their places in the hearing roo^/which is arranged as it nught he in 
a planning meeting. Call ihe meeting to order. An opening statement'should be deliverecj by 



Language Arts 



Audiovisual Resources 
Reports 



the Planning Commission, This might be tollow6d by the highway engineer's presentation to 
the commission, Qpen the hearing for statements from the floor, A time limit should be set, 
A decision should *then be made by the Planning Commission. 

CURRICUTLUM RELATIONSHIPS . ' 

Successful completion of the activities in this encounter will require students to carefully 
investigate and research^ information and then organize a casp in support of a particular 
positions ^ ^ - 

BIBLIOGRAPHY . 

McHarg» Ian, Design with Nature, The Natural History Press: Garden City, New York, 1969. 
Multiply and Subdue th^ Earth, (Film) Federal Highway Commission, Portland, Oregon, 

Holling, C, S, Stability in Ecological and Social Sysitems, Symposium, Vol, 22, Brookhaven 
National Laboratory, 1969, . 
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1 



Science^ 

Language Arts 
. Creative Arts 
Mathematics 

Books 



multiple use watershed 
managmen; 



Aii.a result ot'this encour^ter, the stutkfrvt should \\t uble^o: ^ > 

1 . Describe the multiple uses of a* typ/cal waterj^hed, - 

2, Identity three problems involved ip the proper management ot'u given watershed. 

Students are often unaware of the riiultiple u$es of a watersh'ed. They shcnild know that a 
twatershed serves a diversity of needs, mclud/ng household and commerc^U consumption, 
^ flood control, irrigation, hydroelectric powv'r j^enerat-ion, and recreation. These needs are not 
, always conl'patible; and, thus, negoUation of water use is often necessary for the common 
interest/'^n informed citiyenry is|mo(e alfle to influence sound managelnent of water 
V resources, 

watershed pollution multiple u.se land management 
HISTORICAL CASE STUDY 



FIELD TRIP' 



Have sl^ents research and discuss the history o|'the management of a watershed area with 
which they are familiar, focus on the roles placed by government, the gener^il public, and 
-^ivate commercial interests. Idl^nt fy instances whert^good and poor maruigement have been 
evMent, Remember, ecological considerations may not alw;iys be compatible with aestlietics. 
What is poor management? By whc se sta^ndards'.' . ' , • - % 



Arrange a field trip to the area which provides the water supply for yotir community. Have 
local authorities explain the mar^'ment policies for this area, , 



DISCUSSION OF WATERSHED USERS 



"1 



^\ If pos^sible, arrange discussion T^etween representatives of public and privatt' organizations 
\ ^uind itgencies which have an inte*re,st m Hie management of the watershed. 



SIMULATION 



Create a simulation in which the students play numbers of groups ''and organizations both 
private and public, which use public lands. liave\ljt' students discuss or debate problems 
. related t\)\he management of a Watershed with which they are familiar. 

Have the students discuss the positl((ns the various conflicting interests take in regard tji) the 
watershed area. What solutions or alternatives might be proposed by the class? 

Uiive the students discuss tlVe^positions the various conllictingnnterests take in regard to the 
watershed area. WliMt alternalives may be proposed by the class? 

CURRICULUM RELATIONSHIPS ' / , . 



(\)mpare the quality of the water in-iin area where marw trees have been^logged otf^and in an . 
area where the forest Is relatively undisturbed. . . « ^ ^ , / ' - j 



Have students explain formally ho\v they woufd manage the watershed. ^ 
^lake a film or slide sequence to depict a pajticular theme^'related to watershed management. 
^Determine the nllrsber of acres in yihc watershe^ froni r^ups or aerial photograpl,is. 



BIBLIOGRAPHY 



ales, Marston. T\ie Forest and the Sea. New \oTk: New American Library, 1 ^^60. 
Dasmann^^^Raymond. Tlie De^tr^tion of California, New York: Collier Books, l^^ho. - 
Frank, Bernard and Anthony I^Ietbov. Water, Land and People, New York: Alfred A, Knopf,. 
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Appraisal 



. Science 
Social Science 



RLC - 



PROTECTING NATURAL WATERS-A 
STUDY OF VALUES . * 

■ V ' ~^ ' — : 

As a result dI llus cncD^inlcr. l|ie student should be. able to: 

1. Name one or more ways in whicluwatcr quality in a river, creek, lake, estuary orocean is 
being altered, and olter evidence based on pers6nal observation. 

% 

2. List one or more .sacritict?^ wliich would be required ot people in our society if water 
quality is to be ihi proved.'' • ' . ' - ' 

l:\plain why .the sacrifices might be juNtil^ed. ^, ■ . ^ 

j^o we 11 -organized*, sustained effort adequate provide tlie environmental protect io;i we 
require, can be expecti^d untetis'most people agree upon some basic reasons for the actions 
required, [ nvironniental pollution in an evet iiiorJ crowded world may force us to revibw 
sohie otDur li)ng-held values. Ivtffe poliution-to-populatii>[t ratio always valid'* 



.eDvironment polhiiuvii 
FIELD OBSERVATIONS. . 



■pollutant 



pesticide 



Students should visit a near'l)y body «»t water an'd carefully exanuiie the animal and plarft 
populations in avid around it. They shofj^d make notes of their observations. What is the 
color and temperature. how\clear or turbid di>o> it appear, what lloats ori its surface, ^ ^5 

TRACING POLLUTION to ITS SOURCE 



In preparation tor this activity the student sliould lead some gf the literature on water 
pollutants and their effects. Also, lesoiiree persons concerned with water quality might be 
ciflisulted- .See the retei^nces at the end oi [his eiuounlei . 

Potential or obvious sources ot* ctmlaminjlion the student may recogni/e should be traced to 
their sources (e.g.. pesticides and lerlili/ejs apfilied to snrri)unding agricultural a rAis. sewage 
outtalls. thermal and «r chemical discharges lioin indnstiiaj plants). Of course, il may be 
impossible to discovei points ot origin. Thc'sea'ch vvill be quite meaninglul regardless ot how 
successlul thv studeiU is in tinding the pi^ecisc i^^^gI^ of ihe conlaminalu>n. 

INTERVIEWirfc FAR.MERS: INOUSTRIALISTS ANDPUBLIC OFFICIALS 



Those individuals (tarmeis. [>ublic otticials. Naiutaiv authorities, and intfuslrial managers) 
.Mao c'C)iilrol tfic introduction i>l pollutants nun i>c interviewed. The interview should be 
, deigned to bring out the possible .costs ot ceiiaii) actions: eg*., lu)w much income^ do^^s the 

^farmer reali/e by using chemical spravs raliuM .than relying tin natural proces^^s to take care 
of insert 111 testat ions ; ()r wliatAoulJ a gt)oiI sewage treatinent tacihty cost ' The student's 
notipiis ot costs vvill.retlivt tliH|)pinioMs nl peisons he interviews. P^recIse dollar figures are 
hot the goal here. WliaJ the student will' learn is how pv'ople involved feel about tj^ie 
ecoiuunic aspects , ot then actlVlt4L^^. what thev believe costs to be. and how they perceive the 

^ political and economic issues related to their activities. Students should keep good notes on 
each interview. 

The individuals interviewed ^hould be questioned ab)Ut ;heii wjlliiigness. or wnwillingness, 
to make 'some sacritices iii the interest of .pollution abatement. They also should «be asked 
what thev^beheve i.hould be dotVe to control pollution and who should do it. Wha»t Meps have 
they taken iii tlie past«tvn yeais to ^ontrn!"polluthni ' How much pollution would take place 
without man ' ' . 

The student should iep»)rt ciianges thai occut in natural vvater areas due tn con tanliiiatiori or 



llij 'should be /able tu identity the point of vie^ -which permits.this pjactilv-in the 
cotnmunitv and>^ie should be 



po 
col 
discussioj) 



able 



to challenge oV dcftwid these points ot vieV jn a- class 



CURRICULUM RELATIONSHIPS 



SV^dy the chemistry and biology ot water pollution. 
4:xamine^the economic deternmuints ot" pollution. 



BIBLIOGRAPHY 



Berg, George Water Pollutim. A Scientists' Institute for Public Information Workbook, 
1970. Available free from^S.l.P.I., 30 East 68th Street, New York, N. Y. 10021 . 

Millipore Experiment^in Microbtiology. Millipoce Cor'p., Bedfqfd, Mass. .01730. free 
manual describes in detail methods fbr detecting pollution in water, air, and soil. ^ 
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PARKS FOR THE PEOPLE 



Objectives - 

Rationale 

Vocabulary 
Materials 
Activity 1 



Activity 2 



Activity 3 



Activity 4 » 



Activity 5 



Activity 6 



Appl^aisal 



Language Arts 



As i result of this encounter, the studeijt should be able to: ' $ 

1. Describe the use pattern of a typical city or •county'park, . ^ 

2. Stu^y the objectives ot* the parks and-recreation department for a particular park and 
dete^minfe.how well they are being met, 

V' 

Parks serve the recreational needs of a community in a variety of ways'. Students should 
realize how paxks^meet or fall short of meeting these needs. Thus, as much as possible, 
students should gain an understanding of park design and utility, ' , * 

social value recreation „ ' ^ - ^ 

clip board mapping materials ' ■ 

FIELD STUDY IN A PUBLIC PARK . 

Take the clasi$ on a visit to a public' park. Ask students to work in small teams, each 
attempting to learn as many uses of the park by man and animals as possible. Observations 
sho'uld be noted in a journal or log book. It may be convenient to look at. the people who . 
use the park and study their habits. Also obs^ve automobile traffic and areas of 
considerable wear in the i^ark, • 

Students may assume the role of an "assessment team" to determine how the parlc is being 
used. This might involve looking at the park at different times of day to note different 
activities, _ ■ ^ , ' ^ ^ . . 

PARK DEPARTMENT OBJECTIVES . ' ' ' 

Arrange to, have a member^ of the park department staff speak to theblass. Ask him to focus 
• on the objectives of community parks and how he feels they are being met. Then have the 
students as members of the park observation teams separately discuss, their finding in 
relation to the speaker's presentation. Regroup for a general discussion and dialogue with the 
speaker, ■ 



PARK CHANGES 



Ask students to write objectives for management of the park they visited. Include' 
recommendations for changes that woufd provide more recreational opportunities forythe 
community, Refhember other nearby facilities such as school groups may py5vide^ 
recreational opportunities. These should be noted. Also note other related phenomej^. Is it 
adjacent. to i\busy street with no crossing\iccess for children? Would a crossing sigm/change 
the usage? Does poor lighting discourage people at night? 

PARK BOARD MEETING ■ ' H 



Find out when tl\e parkand recreation board plans to meet noft. Request time on the agenda. 
Elect a stjjdent representative to present a plan for park changes. All students should plan to 
attend to support their spokesmen, ^ 

PROPOSED PARK STUDY ' . . . 



Learn what plans the park and recr#ition department has for new parks. Select a proposed 
park in the nearby locale atid study objectives and piansfor its construction,. Include co5?t 
considerations, Fi^pperty in downtown Portland is wprtKmDout $1 million a block. Annual 
property taxes 'dt'd about S30,000, which will have to b\ made up by increased tax rates on 
other property, • ^ . 

WILDERNESS PARK 



Arrange a field trip to Forest Park in Portland, or wilderness area in. the state. Go througli 
the same procedure in this area as followed in Activities M. ^ 

Request one or two landscape architects who plan parks to appraise the park' plans 
developed by the students. 

CURRICULUM RELATIONSHIPS ' 

Students caV develop ii^er.view and observation skills m studying park use and management. 
They can develop speaking or writing skills in presenting plans for park change,' 
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Fine and Graphic Arts StudtMits may make sketches, tdms, illustrations, and/or ^ides to sii43por< their recorr^nienda- 
^ t-ions to the park and recreation board. . * * • • 



Books 



BIBLIOGRAPHY 



Jacobs, Jane, lite ' lufc -and Death. <\} Great American Cides. New York: Vintage Books, 
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^Objective 



Rationale 



Vocabulary 



Materials 
Activity 1 



Activity 2 



Activity 3 



Appraisal , » 



Language Arts 

8 

I 

Creative Arts 
Mathematics 



Books 



Articles 

Audiovisual Resources 



ERIC 



ENTERPRISE IN THE ENVIRONMENT . 

As a result of titis encounter, the studenrshouid be able to discuss some of the comple^xities 
involved ii? the relationship between private enterprise and the environment, and the 
.difficulties private enterprise has operatingin a technological: society which impinges upon 
the environment. • f 

Because industrial endeavors in a technological society use raw materials, alter natural 
environmental processes, and .often create unnatural by-products (such as industrial wastes), 
these comnjerical activities (and their sensitivity to their impact on the environment) deserve 
close scrutiny. . - - 

economics 
' hybridization 
^ profit accountability ' 



diversification 
ecology 

standard cost ^ 
monitoring 

log book pencil 
FIELD TI«P TO A FARM 



tape recorder 



Make ^arrangements for students to visit a nearby farm. Consul^ the county ageht or soil 
•conservation service for the -name of a farmer who has a diversity of crop^ and an 
understanding of good land practices in his operation. Suggest that students work in pairs o; 
groups, noting observations and questions in their log bqoks. Let th^m observe the entire 
operation. Hopefully, the farmer will spend some time on fhe tour with the group but^also 
allbw'the students to wander freely, letting their curiosity guide them. Suggest that students 
..question the farmerdbout the cost of operation and the profitability of farming. Rentenfiber 
that m'ost farm prdd'ucts are commodities. (The farmer has no control over the whd|esale 
price.) Also? som^'prices are regulated by government. 

FIELD TRIP TO AN INDUSTRIAL PLANT . - 



Arrange a tour to an iruUistrial plant whidh produces only one or t^o products. Make an 
appointment witft the plant manager so that students can ask questions about whatlhey 
haVe seen. Suggest that stu4ents ask questions about the ecological implications of 
production practices noted offlhe tour. Do not confuse personal aesthetics with pollution or 

. hazardous discharges. What changes have taken pla.ce In the operation in the last 10 years? 

ANALYZING THE INFORMATION ^ . . ' 

Using the Jog books as a resource, ask the Students to write on the blackboard pertinent data * 
collected cn the visits to the farm and industrial plant. Discuss and contrast the perceptions 
of the two owners. Based on your investigation, htTw does private enterprise conflict with 

' the environment? What can be done to mitigate or eliminate this conflict? Consider the 
profit motive in^ddressing these giiestions. - 

Ask students to tell or write al^out some of the &nvironmentaI and economic factors involved 
in the operation of a pulp mill, an aluminum smelter, a seed farm. What changes have taken 
place in the last 10 years? Are Oregon industrial plants making valid efforts to correct 
problems? . ^ ^ ^ ^ » , 

CURRICULUM RELATIONSHIPS ^ 

i^ctivi^es in this exercise provide the opportunity for student's to learn tow to interview and 
to formally report observations. Prepaj^tion for interviewing should precede Activity 1 . 

• Some students may wish to sketch or film coijtrasting envirortYnents. 

Students may be interested in coinparing fertilizer' utilization to production rates. The 
student might want to investigate industrial plant profit accountability, budgeting practices, 
and quality control measurements. ^ o 

BIBLIOGRAPHY > 



McHarg, Ian. Design with Nature. Garden City,'^w York: The Natural History Press. 1969. 
Ward, Barbara. Space Ship'Earth. NeW York: Columbia University Press, 1966. 
Galbraith, J. K. "Economics and Quality of liife." Science 145: 1 1 7-123, 19^4. 
Multiply and Subdue the Earth. (Film.) Federal Highway Commission, Portland, Oregon. 
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TYk' /?cWvvv;(W6\ (Filing Ass()ciatcd1^ilins, Hayward, Calif()rnia, • . « 

Matter vf Time: National Parks Service, Regional Office, Seattle, Washington, 

ADVERTISING AND THE ENVIRONMENT 

; — ■ ' ■ — — ^- -~ 1 £L_- a : • , 

As a result of this encounter, the student should be abje to identify hcrw the advertising 
media use the environment^ issue to promote products, * § 

lEach day we are exptosed to many forms of advertising. In recent years many ads have been 
taking advantage of ecological themes tg sefi prodlicts and services, Th^Jmes related to 
* pollution control arc especiall)/ prevalent and often,, psove' profitable. Students need to 
beconie^^wase of advertising psychology. an'S methods in 'order to app,raise adverting related 
to environmental themes, 

fnedia commodity regulatory agencies " * . ^ 

. magazines log book ^ ^ ^ ' * 

. FIe£d TRIP-ADVERTISING MEDIA " ■ 

This activity is designed to. bring tiie student rnto direct contact \vith the methods used by 
business and industry to^ profnotc products, 'Visit art' advertising agency, T,V. or- radib 
station. Read major, city newspapers and magazines to examine advertising content. Observe 
billboards and Other* forms of outdoor advertising in the community. Study television and 
radio to evaUmte-certain commercials, » 

INDUSTRIAL PUBLIC RELATIONS STUDY • * " ' 

— '^r .^^ — — — — ' ' r- 

Identity some industnes whose public relations programs the class may study. Possibilities 
are industries-dealing< with petroIeum,^orest productii, electrical applrances, chemicals,' real 
^.estate, autoniobiles, and beverages, Aho inchide public utilities and such agenci&s as port 
autluuities. Students should^ select industries which interest them* an4 then form small 
groups investigate. the' advertising and public relations programs ot« those organizations. 

Students should collect or record exanipjes of advertisements. They may aUo contact the 
industries involved or their local or national association representatives, and look into local, 
state or national regulatory agencies dealing^vitlwhe industry. 4 

What are the approaches used by the various media to advertise for thcindustry? Wlio are 
the pef)ple they are trying to reach? What mean?? do they use? Are there ethical and 
environmental considerations? What are the social irnpltcations of tjie various approaches? is 
it informative'? Is it helpfur.' (RewKMiiber there are government agencies which .control 
content.) Does it support public environmental etTorts*' Does it encourage others to work for 
better enviroiunent?' 

PUBLIC RELATIONS METHODS f " 

This activity will bring students into contact with public relations^metho'ds. Invite a public 
relations llrm in your community to provide a speaker, or if none is ayaikible, iisk a 
spokesman from the nearest large*company tw t^lk about ""Pollution- Control,- Technok)gy,- 
and Industry." ' . ' ^ ^ . wj 

Request the ^pc^ker to describe an environmental problem faced by his agenCV, Divide the 
diss into smalT"bu//'' groups to come up vvith^a solution to the problem. .Regroup and 
allow the speaker to respond to^altcrna^tives presented by the small groups, / • ' 

REGULATORY AGENCIES GOVERNING ADVERTISING , *: ' ^ 

— : ' ~ ■■ ^ ; — -■ — *-« ^ 

It possible, arrangements should be made, lor students to mdet witl> representjittye's of 

.agencies such as tlio Food and Drug Administration, Federal Trade Commission, and Federal 
Communications Cf)nunissioii that regulate advertising. They shouJd also meet with public 
otficials who have an interest in advertising. It may be worthwhil(?- to contact the business 
niilnager of a local newspaper, radio station, or , television station arid i^hterview him on iiis 
company's policies in accepting advertising-, * 

• \ ' • * t . . 

Each ''business group (independent 'stud^)'can be written up as a case study to show what 
njethods of advertising are used stressing an environmental theme! ' 
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Fine and Graphic ATts„ 
English 

Books 



CURRICULUM RELATIONSHIP^; 



■V 



Trace the historical development oT the timber industry's use of advertising i« relationship to- 
ils involvement in environmental quality control, . _ • • 



IBLIOGRAPHY 



JTohnson, Huey D., ed. No Deposit, No Return, Reading, Massachusetts: Wesley Publishing 
/ Company, 1970. ^ ^ ' * — > ~ . 

^Iarine,<}ene.Amencar/2e/?flped New York: Simon and Schust^ . 

Packard, Vance. Hidden Persuaders, New York: David McKay, Inc., 1957,"' _ . 



, ENVIRONMENTAL BLIQJiT 



As a result of this encounter, the student should be able to: ^ . 

*1. Identify and document, by photographs or sketches, six or-more places within the 
'community which he considers attractive. He also will be able to ^identify and document 
^ , ' six or more places he considers unattractive, . . - 

2, Outline the reasons he considers a given location attractive or unattractive, ^ \ 

■ • ' f , - 

Ae$thetic consii^jfations canijot be omitted from a pro'grarp of environmental education. 
The attitudes stiident^s develop will have much |o do with^tlie lookjof tomorrow's world. 
This encounter is meant to encourage students to look critically at the world about them. 
Differing viewpoints should be welcoVned, ' » \ - * 



environmental blight 
camera, of sketcjfpad 



aesthetfc 



pencil hotebook 
bOCUMI^^TING STUDY LOCATIONS , 

The student should critically examine his community b>/ walking kround as much of it as 
possible. He should photograph or sketch at least six of the places m finds most aesthetically 
appealing and six places he finds most unattractive. He ghould rkord in a notebook the 
reasons for his choices: What would be required to make' the unat/tractive area look better?-jv- 
Are 'the lighted areas privately or'publicly owned? 



CLASS WORK 



All students should present their picture? to ihe class,' together/ with* the reasons for their 
' choices. Differentes shoul^ ^?e ^expected in student opinio^, and free discussion of 
viewpoints shoifld'be eocouraged^ The pictures could later be /used' to illustrate a written, 
report of the *encou'nter'. - . ' '» 

Ask students to list changes. they would make in designing an: jde^T community in terms pf 
eye ^!ppeaL Ask\hem also to consider th^ro.bleifis their propo«{ed changes would create and 
to suggest solutions to such problems. 

Conduct a panel and assign students to support a different poiijt of view than their own.. 
CURRICULUM RELATIONSHIPS ' 



< 



See Activity 1. o. 

Develapment of commurfication skills is essential to this encounter. 



BIBLIOGRAPHY 



\ 



Blake, Peter. God's Ow^n Junkyard. New York: Holt, Rinehart and Winston,. Inc., 1960. * 
McHarg, Un. Design mth NaAre. New York: Dotibleday, 1971. ' ^ 
Vaughan, Thomas and George A. McMath. A Century of Portland Architecture. Portland, 

Oregon: Oregon*Historical Society, 1967. ' - 

Whyte, William H. Pie Last Lmidscap^ Manhattan Beach, Califiprnia: Anchor Books,-] 970. 
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INDUStRY'S,R,OLE IN/ENVlRONMENTAL ' 
QUALITY CONTROL IN OREGON 

As a rcsulfof this encounter, the student iiiunild be able to: ' V ' ' . <55^ 

* , . \ 

•* 1. Identity general, responsibihties indiisfry has in rcititit)n ,to ^resource use and envirpn* 
mental quality.. * . • » * . * > . 

~, Detexniine what -responsibilities the general pubjic Ims in estiiblishing* and maintaining 
balanced policies hi' economic duvclopment and envirofimental^ protection. 

3> Identify the extent' to which locarl industries are meeting-'v their cibligations for. 

environnienjal protection ^hile pursuing ect)nonc)ic grow^th. '* ' ' 

.y . * ' " *^ ' . • . ^ ' 

Historically American industries have exploited resources tor. private gain with li.ttle f)r no 

tliought to the tut^ire.' V^ith the<urrent emphasis on en\4ironnilMUal protection, concern over 

industry's responsibility to the envirt)nmenjl and to society is widespread and justified. Can 

we generalize to include all industry'.^ How k)yg has leciuiology been available so in dust rj^ 

could live upMo its environmentahesponsibilities? . - - 

IDEINfTlFYlNG ENVIRONMENTAL PROBLEMS ^ - ' \ 

As ii suitable introductory activrty. a (llni of» videotape siicii a5^ NBC's "Who Killed Lake^ 
trie^rVor 'The Soiled Frontier" might be shown to the class. This wouid'serve not' only to* 
iiitroduce the su,bject%ul point out what can occur, if therO is no piaiLof conTrol ft)/ the 
^ developniei\ot an aiea. '. ^ ^ ' \ ' ^ 

Rekile this presentation to a problem involving, a local industr^y, suciL;UlalJumbe^Jn^ll, a 
paper mill, or an* a^umiitum snfelter. Wl;at type ol^wasjles do these plants discljarge*^ Is it 
harmfwl at'ter treathient'.* Are there aiW, public heaith^nob'lcms associyited with these iyJ^^s 
ol wlustes? A^o c/^nsider Held burning awd c)ther open burning dcyrimental to air quality. 

ACA^ESTliDY 



Dj,) a case study in depth oi a kCal uidustry aild its relationship lo the en'vironnient. Choose 
one which indicates a willingness to Work witli your class. Havb*4he clas's determinenhe 
^ positive; ^nd negapive ^'iivironmental eliect.s o\ the industry :and also its import 4jrf(;e tti'the 
coijununity. Po>sibie inlormtUion sources include newspaper editorials, local LX)nservanon 
groups, governmental agencies. mm uidustry. tiade or lochnical associations knowledgeable 
iihout the induslr\ .. ^ * # 

ln)r example, it it is a lumber oi paper inill, consult the U.S. I'ore^ "Service, the loVal otfice 
ot the Department'Dt Lnvironmeiital O^iiliyrf Associated Oregon Industries, Northwest Pulp 
and P^igt>r^Ass^4ciatiofl {Seajlle, WashmgtoSf aiid the -Rational Council on Stream atid Air 
Imai*<fvemCnl. . t , . * " 

Af^r alksides are investigated, deternune which story is the truesj picti?re of ti/e rexil facts: 
Tiie Y-^i<J> should be followed bv a report, a dj,sxus^ion of the findings, and recommenda- 
tions. < 

Through snnie. form of j.'\piessil)n have each student explain hi.s teeiiiigs. and'j-econini'enda- 
tions OH the case* study. The leport should ta^e into consideration different points of.view'as. 
>X^eli as economic, politrc^l and socia-i i^iplications. - 

CURR.1CUL IJM RELATIONSHIPS > ^ ' '''^ ^' \ ■ 

See Apflraisal. ' ^ 

BIBLIOGRAPHY ' . / * ^ ^ 

— r r ^ — ~ ^ 

Commoner, Barry . TJiv Closhii^ Circle. NewYot*k: Kno'bt', 1^)71. • " - » 

Jolinsoa, Htiey D., ed. No Deposit No Return. Reading, Massachusetts: AddisouTWesley 
Pit^lishing Coinpany, I^>0^). * ' . ■ • , ^ 

Jv)sephson, Matthew. 71} e Robber Barons. New York: TIarcourt. Brace, ]^)?>4, . ' ^ / 

Marim^^^5t^f)e^'1///(77(^ the Raped, ^ew York; ^in^n and Schu^ep^ P)()9. 

Myer*. Gustavus. //isti/rv a}' the irreat Ameriean Fortilnes. New Ybt^k-sModerrr Library, 

■■ ' • ^ ' ' 108'-." • ■ ' • 



> • \ Smith, Frank E. Tlfe Politics of Conservation. New York: Random House, 1966. 

Ud^fn StuarJ L. Tlie Quiet Crisis. ^4ew York: Holt, Rinehart, and Winston, Inc., |963,. 
Audiovisual Resources^ ■ These films are available from the Division of Continuing Education, torvalhs/Oregoni 



. ^ ' . New Forest . Pass Creek - ' Who Killed Lakh^Erie? 



1 'o.. 



r 



\ 
J 




129 



^ 

I 




•7' 



ERIC 



109 



Objective 



Rationale 



^oc^sbulary 
Materials 
r 0 Activity I 



Activity 2 



Activity 3 



Appraisal 



Language Arts 

Fine and Grqphic Arts 



Audiovisual'Resources 



ERIC 



SENSORY AWARENES^S 



As a result of this eiicounter: tlie student ^shiHiid be able to describe Dercept^)ns a6i)ut his 
environment based on obseYvayions received through one or more of tlle^tive senses, ' ^ 

A heightened sense ot perception can enhance some ot ttie most eornmonplace experience^ 
• in our Jaily hves. such as a child's sitiile, the \varm(lM)t sunhght, a taite of caiid;y , or smell of 
lumber. A student needs to become" aware of all Jiis senses and the messages they are 
L'ontuuiallv receiving. ^ 



perception V. 
handkerchief (large) 
fiXPEglENClNG RAIN 



1 types of soil 



Douglas fir t^me 



-In the Northwest we have considerable ram and wmd. While most of the time the weather is 
• mild; sometimes storms approach fefocioin> proportions as on Columbus Day l%2. Since 
children are -out in the fain much of.the tmiie, ask the students li^nv they second feel rain, 
Wh;ftls the sound of ram? ^ - . " 

Ask them lo recall a timeKvhen they.were "drdiched to the bone/' t*njoyc^d a hike, Wjitched 
a parade or sports^ eveat-in'Hhe ram: How did Ifey teel? VVlio W^jre they with? Ask them to 
describe their niood on a rainy dlay. / ' * " ) 

Play the record **Rajndropf Keep Falling," • > 
Show the tllmstrip "Wind and Rain" Jnd discuss it. F^oeus attentibn onM)unds and moods in 
Xhe presentation. ^ - - - . 

Read, or play a tape of poems whose theme is ram. Show the film, **Olympic RamlForest." 

USING THE SENSES ^ ' ^ . . ^ 

Arrunge a trip tir a park or arboretum. Ask students what senses they use to perceiVe plants. 

A.sk them to try to -use only one or t%o senses. Move to a tree and discuss wl^iit one can learn 

about a tree from in^^rely looking at it. Focusing oli one sense at a, time, Uiscuss lujlw on/ can 

learn more about*trees by looking, lislening. touching. feMmg. or tasting. 

Bhndfold students and aslc'^l^eii^ to make observations about a given plant, t^isc ass how 

blind people often deve^^p-'extra-sensitive hearing. ^ [ 

Listen for bird calls in the wockds. Wh^l form of /identification do most"^ople use? 



EXPERIMENTS IN SENSORY AWAI^ENESS 



Bli: 

talking. 

of-hearing. so they would know .where people are. Would humming help to orient them? Ask 

the 'two **b^nd" people to discyss their experience. , ^ . . 

• > • \ • ^ . 

Take precautions to prevent injuries by^ removing dangerous objects from the area. 

\ Select two students.' Blindfol^ one and have^him take a sample ot soil and pass it on to the 
student without a blindfold:'A"5k each to describe the soil. Corrtpare the descriptions. 

Ask each student to draw conclusions about the soil and surrounding animal life. _ 
Observe a Douglas fir cone. Ask the students to describtf'how it would feel without touching 
it/ Let them feel the gone and describe it. . • ' , * 

Have the students explain why human sensory potential is olten unused. 

CURRICULUM RELATIONSHIPS 

A Have the students write poetry, capitalizingion sensory perceptions. 

, Have the^studeijts record the effects of wmd and rain^n close-up sketches and photogpphs. 

BIBLIOGRAPHY > ^ 

Carnivorous Plants (Filjn) Moody Institute of Science,'Los Angeles, California 
Olympic Rain Forest. (Film) Sierra Club. 

Wirid and Rain, (Filmstrip) DCE Film Library, Gill Coliseum 133, Go rva 11 is, Oregon. 



Blindfold twolTtjdents in'an infyrrhal group settiim, tht?n have them move about\the room, 
talking. Discuss liAw it would be easier to move about^f the students had a heightened sense-; 



ill 



THE SCHOOL AS AN ECOSYSTEM 

-.- ■ " ' . . ■ ■ > » 

As a result of this encountef. the sUident should be able to describe components of the 
school environmvMU'in terms ut an ecosystem, 

Students seldom think ol it, but the schoorenvironment itself constitutes an ecosystem, By^ 
looking at the school and ifs'c.omponents as%^ interrelated life.system, studenti* may begin 
to becogic conscious that aircnVironniijnfS containing living organisms constitute eco- 
systems, . ' . * . * . 

, ■ a 

thernuSstats notebook handkerchi&t , ' 

• • • 

K ■ 
etosystem V --s.,^ 

SCHOOL HEATING SYSTEM . ^ / ^ ^ 

The school heating plant represents an example of <^ system compom^nt which students 
should readily comprehend. /Arrange Tor the engineer lo cojiduct a tour of the heating plant 
and heating network!. Include an examination of the cilntrol devices, v ^ 

Return K) tl^e classrwm. Discuss huw the heatikgplaht relates to the entire physical system, 

CAFETERIA ' . j 

s '■ — ^" ■ — ' ^ — * — : " : 

It may s«rpcise^ti|d!&nts .tojearn the amount oT food^consumed and wasle disposed of in one 

day in their school catbteria. . 1 " ' ' 

i \ : * . 

Request the caieteri^'manager to conduct a tour ol| Uie cafeteria for students. Ask him to 
dbsctibe what items go in, whaf comes out, and ho^ the How .is controlled, I& oik) wing the 
tour, discuss the' cafeteria a;i an ecosystem with \\h head of the -cafeteria pre«.MU. Waste 
disposal*, recycling of resources and di^ary details oi^ht to be covered, 0 ♦ 

SCHOOL ARCHITE:CTURE AND GROUNDS \ 

Invite to class an art teacher* of preferably the arch|tect or representatives of the firm that 

designed the schooj. Tour the building to discuss {he design- and function of the^school. 

Discuss in class tfie school as an Ocosysteru. * \ ' 

. ' ^ r ' ■ • ■ . . \ \ ^ ' 

Student'^' sket(«i w.ritt> descriptions ol the sclu^iOl cafeteria and Jie^ting j^ystem as an 

ecosystem. Ask them to make a similUr*study of syste^is at home, ' 

CURRICULUM RELATIONSHIPS . ' / 1 ; 

Make a study of the Apollo space craft life support sy^stem as an ecosystem. Write to NASA 

(or details. '^r^'V - . ' • ^' \ ' ■ 

- ^ " i ^ ' 

Students niay vvr'ite articles for the schogl ne^spapprjnli campaign to reduce use of one-way 

contauiers and waste. ^ * . . 

BIBLIOGRAPHY . ' > . 

^ . < ■ J , . « 

Commoner Barry. The Closing Circle. Neyf/ York: Knopf. 1971, ^ 

Snyder, (Jary and Alan Watts. 'The ^'Wilderness and. Non-VcTh'd\S\; Center Alagazine, 
July/AugU3bt. 1^70. ^ ^ * \J 
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SOLID mSTE 



Objectives 



Rationale 



Vocabulary 



Activity 1. , 



Activity 2 



Activity 3 
Materials 



As a result of this encounter, the iitudent v^ill be abWto: 

1 . Identify and list materials which go into gi^bage dumps and landfills and that might 
eventually pollute the air and water. 

2. Identify waste materials in household ;ai|/d school which are'recyclable, reusable, 
N biodegradable. 

"Know how to prepare household and scfiool wastes for recycling and know where 



3. 



ERLC 



to take them for proper tecycli^ig. 
Select products for purchase with knt^wjjl 
waste. 



sii 



United States is the world's largest consi 
N country discards almost six pounds of trash ancT 



mer of good§ today. Each person in ih'i 
garbage per day. Solid waste is^a polluta)ru » 



can individually control by careful consumption and by recycling. Students should b^ 
aware Hhat there will always be some materials^ 
should be disposed of in an environmentally and 



solid waste recyliing reuse sanitaty ^andfi 
^aerobic anaerobic depot secondary materij 

R6te; In an activity "which i=nvolves handling 
practice should be observed. , 



dge of their environmental i'mpact as solid / 



which cannot be recycled. These material^ 
-ocially acceptable manner. 

leacTiate^j/ biodegradable compakting ; 
s modified landfill compacted / 

aste materials; careful personal hygiene 



VISITING DISPOSAL SITES 



'Arrange visit with^county sanitarian. The studentMoul'd go t^a nearby municipal garbage 
disposal site armed with nate pad and^^encil. Is i.rai|open burning dump? How often do* tliey' 
burn? What happens to the burned residue;? Whal|materials cannot be burned andjwhat is 
done with the noncombustibles? Which direction |ioes the wind usually blow -smop from 
the site? Does it serve as an irritant to nearby house|olds, if any? SliglU?^Severe? ^ 1 

with abJut six inches of comp^|:ted dirt ^ 
' tly. What special operating equij^ment is 



A sanitary landfill is a disposal site which is coverei 
each day. A modified landfill is covered. 



necessary? Is the site close to a rive 



jred less frequei 
r or stream? Di 



s leachate fiow from the site? Can it be 



tracked jo determine where it originates^md discharg 

Wliat materials are being discarded which could be 
materials seem to b'fe the larger part of the discard 

activities going on? How much material goes' fnto thi| site eat'h week? How long ^yil^ this site * 
last? • 



eused'or recycled? Note wh-at' types of 
Are there any separating or salvaging 



GOING ON A COLLECTION ROUTE _J i 

The student should follow a residential collection route or talk to a'^sanitary truck driv^pr 
(garbage collector). Which types of dwellings generate the most waste per unit? How far is 
the disposal' site from the collector's route and what types of collection equipment ai:e used? 
How often does tli^ collector follow the same route? Does iht amount of garbage collected 
each time vary? Note the procedure^t disposal '^ite. Are the trucks washed, and'whfere does 
the washwater go? 



COMPOSTING 



school solid waste samples 
meat grinder 



"III 



one gTTllon heavy glass wide mouth jar with lid 
thermometer , 



Collect a sampling^ the school's solid waste- include paper, san%ich wrappings and bags, 
lunch scraps, grass clippings, bedding from animal cages, and plastics. 

Shred solid wastes with an old meat grinder and place ifi jar; add a handful of soil from an \ 
area where there is vegetation growing and mix thoroughly with wastes; sprinkle With 
erjough water to make moist, but not soggy, and put on jar lid. 

Each day open jar and stir contents to provide oxygen for the aerobic organisms. Students 
can keep a periodic record of: (1 ) temperature of decaying mixture; (2) progress of decay of 
the various materials. * 
Decay of biodegradable^hould take no more thah one month. 
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SCHOOL SOU D WASTE 

\ — • " ■ • 

The school, like "any other institution, generates a whole variety of solid wastes. Ask the 
jynitor: 4- 

1. What the amount of garbage collected at school every week? 

2. Does the amount and composition vary from time to lime? 

' ,3. Where does the school's waste go for, disposal?- is there any recycling? By whom? 
4. What parts of school dg the wastes come from? " 

Next, you will want to find out wliich school wastes are recyclable 'Are there any recycling 
centers in the community? Are there waste paper compaiaies which will buy schciol waste 
paper, such as old notebook paper, office paper? Mow must the materials be sorted and 
prepartjd by recycling to be acceptable to the collector? ^ 

Wliere in the school should various wastes be collected? What type of collection containers 
for recyclabtes should be set up in each area? Can students assist in monitormg th^ collection 
and proper preparation ofVecyclables in Qach recycling urea? „ * 

Suggest a nnieans of transportation of recyclables to a recycling industry or depot. School 
waste papbr, if ct)rrectly st)rted, is often valuable enough for a recycling company to pick up. 

Imagine oth^r techniques for decreasing school sohd waste. Suggest ideas like using both 
sides of each piece of paper, ^ 

Initiate a prograni to reci;rd progresj in your school's solid waste recycling carppaign. Show 
how much waste is beings recycled. How much remains, to be disposed of? Wliat types of 
materials 'predominate in this residue'^ 

Record how the janitor, school administration » cafeteria worJ^ers, teachers and students of 
various ages fgel about the program. What /urther improvements can be made? 

SOLID \VaSTE AND CONSUMPtlQN v 

Take a trip |;o the local grocery store\ Fgcus on several types of consumer items. You will 
want to investigate packaging methods and determine what solid waste factors are important 
to consider when making a choice of containers. 

Record the brand; type of p^ackaging (cardboard, plastic bottle, waxed papeV envelope, 
etc. and indicate when there is a combinayon ot\,itTfore than one material in a package); 
whether the one or more materials in a container are recyclable, biodegradable, reusable 
and/or returnable. " , 

Can you account for , the functioiUs) of the packaging you see? What are your ideas for 

reusable, returnable containers for each item you have investigated? " * 

• « 

Observe the check stand packaging procedures. Are meats and frozen foods bagged in plastic? 
Do any customers .supply their own shopping bags or reuse paper afid plastic bags? 

Imagine niethods tor retrieving recyclable and reusable cbntai-ners at a grocery :>tore. Explore 
the idea of standard containers for a variety of products, as well as the idea of personal 
♦containers to be brought to the stole for refilling. 

Ask what arrangements the store has for recycling and reuse of various materials (shippmg 
containers, beverage cx)ntamers, 'etc.). /Suggest changes on the grocery stt)re level which can 
encourage recycling and reuse. 

Write letters io manufacturers of products which are overpackaged or packaged in 
nonrecyclable]^ nonbiodegradable containers. Be careful in determining what ei)nstrktrfe? 
overpackaging; it may be, for example, designed to minimize spoilage. 

RECYCLING CENTERS 

Visit a community recycling center which accepts household solid wastes and talk with the 

people wt)rking there. Find out how much recyclable waste is being collected. What is the 

value of this waste? ^ • 

^ ■ .% 

What are the handling procedures?»How does the center^narket its recyclables? Is the public 

cooperative? What are the center^ greatest problems? How might they be solved? How can 

the public's use of the^center be e>icouraged? : * ♦ 



Books 
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Fqr More Information 



For Technical 
Information on Solid 
Waste/Recycling 



if possible, arrange to go with the organizers when they make their periodic trip^to sell their 
recyclables to a market. This may be a glass container plant, a paper buyer's warehouse, a ^ 
scrap metal dealer-depending on what the recycling project collects. 

Identify what materials are not presently being recycled in your community. Find out why. 

Are i-ecycling activitieL in your community a4equate? If not, look into, the possibility of 
starting another recycling project , Is there a schaol class or club which needs to ear-n money? 
What would be the benefits to the comifTiunity? > ' ' • 

BIBLIOGRAPHY - ^ ' ' 

A Guide to Running a Recycling Project, Oregon RecyclingJnformation and Organizing 
" Netwdrd (0Kl()N-k2637 SW^ater, Portland, Oregon 97201, / . 

Ecology of Compost, Daniel L, Dihdal, College, of Environmental Science arid For^^try, 

Syracuse, New York, 1972. 
Recycling: An Interdisciplinary Approach to^nHronmental Education, Organic Classroom' 

Series Unit No. 2, Rodele Press, Emmaus, Pennsylvania, 1973, 

Recycling Handbook, Ore^)n Recycling Information and Organizing Network (ORION), 

. 2637 SW Water, Portland, Oregon 97201 , 
Sparrows Don't Drop Candy -Wrappers, Margaret Gavel, Dodd Mead and Company, New 
York, 1971, . 

There's No Such Tilings as GARBAGE. Oregon Recycling Infornjation and Organizing 

Network (ORION), 2637 SW Water, Portland, Oregon 97201 , 

, , ' .# 

Portland Recycling Team, , 1 207- SW Montgomery, Portland, Oregon 97^01, 22»-676p; 
speakers and field trips, , , /- i 

Recycling Switchboard, 222-3952; for information on recycling projects and markets, >i ^ 

Department of Environmental Quality, n34 SW Morrison, Portland, Oregon '97205, 
229-5696," o - . \ . ' 

Available Information Material: Splid Waste Management, (bibliography), ^U,S, Environ- 
mental Protection Agency, periodical, 

X • * ■ ■ ■ 
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